AMATEUR 


February  1963 
The  Usual 

40* 


All  this  performance 
for  only  '6500-5! 

Full  amateur  band  coverage,  80  through  10 
meters  •  Hallicrafters  exclusive  new  R.I  J. 
(Receiver  Incremental  Tuning)  for  ±  2  kc.  ad- 
justment of  receiver  frequency  independent  of 
transmitter,  and  AALC  (Amplified  Automatic  Level 
•  Receiver  AF  gain  and  RF  gain  controls 
SSB  operation,  VOX  or  PTT  . . .  CW  operation, 
manual  or  break-in  •  1650  kc.  crystal  filter .  • . 


SPECIFICATIONS 


Frequency  coverage;  Eight-band  capability  —  full 
coverage  provided  for  80,  40,  20,  15  meters;  10M 
crystals  furnished  for  operation  on  28.5-29.0 
Mc.  Other  crystals  may  be  added  for  full  10  meter 
coverage  without  adjustment.  Available  for  oper- 
ation on  specified  non-amateur  frequencies  by 
special  order. 

Front  panel  controls:  Tuning;  Band  Selector;  final 
Tuning;  RF  Level;  Mic.  Gain;  Preselector;  R.U.; 
Rec.  RF  Gain;  AF  Gain;  Operation  (Off/Standby/ 
MOX/VOX.);  Function  (CW-USB  LSB);  Cal. 

General:  Dial  cal.,  5  kc.;  100  he.  crystal  cal.;  VFO 
tunes  500  kc.;  18  tubes  plus  volt,  reg.,  10  diodes, 
one  varicap.  Rugged,  lightweight  aluminum  con* 


struction  (only  17Vi  lb.};  size-BVa"  x  15"  x  13". 

Transmitter  Section;  (2)  12DQ6B  output  tubes, 
Fixed,  50-ohm  Pi  network.  Power  input-150W 
PI. P.  SSB;  125W  CW.  Carrier  and  unwanted  side- 
band suppression  50  db.;  distortion  prod.,  30  db. 
Audio;  400-2800  c.p.s.  @  3  db. 

Receiver  Section:  Sensitivity  less  than  1  jjv  for 
20  db,  signal-to-noise  ratio.  Audio  output  2W; 
overall  gain,  1  uv  for  %  W  output.  6.0  -  6.5  1st 
LF.  (tunes  with  VFO),  1650  kc.  2nd  IF. 

Accessories:  P-150AC,  AC  power  supply,  $99.50. 
P-150DC,  DC  power  supply,  $109,50.  MR-150 
mounting  rack,  $39-95. 


Fixed/Mobile     g 
Transceiver     ##< 

Overseas  sales:  Export  Division,  Hallicrafters  *  Canada:  Gould  Sales  Co.,  Montreal,  P.Q. 


5th  and  Kostner  Aves.,  Chicago  24,  HI, 
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read  this  and  face  it. 

Crystal  Oscillator K2TKN 

How  to  get  the  stability  required  for  moonbounce  on 
12%.  It  ain't  easy, 

Stutterless  VOX . .  .  .W<£OPA 37 

Help-p-p-ps  to  p-p-p-rev-v-vent  sp-p-p-peaeh 
imp-p-p-pediments. 

Ballast  for  the  NC-300   K6GVB 38 

Dang    things    are    always    blowing    out.    Transistorized 
replacement. 

Modules   W5WGF 

Pep  talk  on  ham  modulizing 

The  RK-7I5B  K6BIJ 

Great  little  inexpensive  surplus  tube  bargain. 

The  DX-40  with  the  SB-10 K<f>PGA 

Sideband  for  peanuts. 

How  to  Build  a  Junlcbox  Eslick 

Take  one  pile  of  junk,  some  boards,  nails 

Mobile   Alternators W5VOH 


40 


44 


50 


54 


56 


Converting    six    volt    units    to    12    volts,    plus    general 
discussion. 


Staff 60 


73  tests  the  Johnson   Messengers    

Boy,  are  they  fun! 

Station  Time  Panel Ives 
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deW2NSD 


never  say  die 


AWARDS 


Though  the  awarding  of  certificates  is  a 
little  out  of  the  line  of  73  Magazine,  devoted 
as  it  is  to  the  technical  and  constructional  side 
of  our  hobby,  and  my  own  feeling  is  that  there 
are  already  several  times  too  many  certificates 
available,  still,  even  to  a  reactionary  like  my- 
self 5  the  success  and  popularity  of  the  pres- 
ently available  awards,  incredible  though 
many  of  them  are,  is  something  that  1  can  not, 
in  my  own  kinky  way,  completely  overlook 
when  balance  sheet  time  comes  at  the  end  of 
each  month  and,  fighting  off  nausea,  I  look 
over  the  list  of  dollar  certificates  that  Others 
have  made  available  with  considerable  success. 
(Whewl) 

Operating  on  the  assumption  that  any  cer- 
tificate is  a  good  certificate  and  that  certifi- 
cate hunters,  like  DX  hunters,  have  to  get  em 
all,  whether  they  like  em  or  not,  I  hereby  pre- 
sent to  the  addicted  the  following  awards: 

The  first  award,  sponsored  by  the  Institute 
of  Amateur  Radio,  is  the  CHC  CERTIFI- 
CATE. The  Certificate  Haters  Club  Certificate 
is  available  to  any  licensed  amateur  radio  op- 
erator who  submits  a  signed  statement  that  he 
has  never  been  awarded  any  other  certificates 
and  that  iU  in  the  future,  he  ever  is  awarded 
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another  certificate  that  he  will  hate  it.  Please 
include  one  dollar  with  the  application  to  help 
cover  the  costs  of  administration  of  this  pro- 


The  second  award  certificate  now  available 
from  the  Institute  is  the  WAAS  CERTIFI- 
CATE. This  is  the  Worked  Almost  All  States 
Certificate  and  is  available  only  to  licensed 
amateur  radio  operators  who  have  proof  of 
contact  with  49  states,  but  haven't  been  able 
to  get  that  elusive  50th.  There  is  no  reason 
why  all  this  effort  should  go  unrewarded  and 
unacknowledged  for  it  takes  almost  as  much 
effort  to  contact  49  states  as  it  docs  50.  What 
a  shame  to  get  so  close  and  then  miss  just  for 
the  lack  of  one  extra  state!  Please  include  the 
49  QSL's  in  alphabetical  by  state  order,  a  note 
indicating  the  missing  state  and  a  dollar  to 
help  defray  the  costs  of  administration  of  this 
program.  Stickers  are  available  for  WAAS 
made  all  on  one  band,  all  with  one  mode,  or  all 
in  one  year  upon  separate  application  with 
submitted  cards  and  dollar  to  help  defray  the 
administration  costs  of  this  program,  Mode 
stickers  are  available  for  CW,  AM,  SSB,  and 
RTTY. 
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DXDC  Certificate,  Sure,  it  is  rus\  to  work 
100  countries  on  twenty  meters,  but  how  about 
forty  and  eighty?  This  award  requires  QSL's 
from  ten  countries.  Special  stickers  are  avail- 
able for  all  contacts  being  on  single  bands, 
using  a  single  mode  of  emission  and  all  being 
made  during  any  one  year.  This  award  nat- 
urally brought  up  the  perennial  question  of 
what  is  a  countrv  and  what  is  not  a  eountn  . 
a  little  matter  that  has  brought  on  near  revolu- 
tions and  frequent  mass  hysteria.  What  should 
we  do?  Should  we  accept  die  ARRL  list  as  it 
is  and  keep  on  accepting  new  countries  as  they 
think  them  up?  Or  perhaps  should  we  make 
up  our  own  list,  granting  new  country  status 
here  and  there  as  cither  the  demand  requires 
or  friendship  dictates.  There  was  a  strong  in- 

(Turn  to  page  6) 
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QUALITY  AMATEUR 
GEAR  SINCE  1923 

INVITATION:  stop  in  at  any  of  our  locations  and 

visit  our  fully  stocked  HAM  SHACKS -FREE 

DEMONSTRATIONS    without   obligation.    Lafayette 

carries  a  complete   line  of  famous  brand 

amateur  equipment  and  accessories, 

STARFLITE  90  watt 

PHONE  and  CW  TRANSMITTER  KIT 


80  Thru  10  Meters  •  Built-in 
Clear,  Chirpless.  Grid  Block 


HE-10 


Wired  and  Tested 


NO  MONEY  DOWN 


•  90  Watts  Phone  or  CW  on 
3-Section  Low-Pass  Fflter  « 
Keying 

Dollar  for  dollar  you  can't  beat  this  new  Lafayette  Star- 
ffite  transmitter.  Easy  to  build  and  operate,  it  glistens 
with  quality  and  performance  all-over. 

THE  LAFAYETTE  HE-30 

Professional  Quality  Communications  Receiver 

•  Tunes  550  KCS  to  30  MCS  in  Four  Bands  •  Built-in 
Q-Multiplter  for  Crowded  Phone  Operation  •  Calibrated 
Electrical  Bandspread  on  Amateur  Bands  80  Thru  10  Meters 

•  Stable  Oscillator  and  BFO  for  Clear  CW  and  SSB  Re- 
ception  •   Built-in  Edgewise  S-Meter 

Sensitivity  is  1.0  microvolt  for  10  db.  Signal  to  Noise 
ratio.  Selectivity  is  ±  0,8  KCS  at  — 6db  with  Q-MULTl- 
PLIER, 


^LAFAYETTE  HE-45-B    DELUXE  6-METER  TRANSCEIVER 

^m   High    Efficiency—Up    To    100%    Modulation    •    New 
Modulation   and    Power    Transformers    plus    7B6S   Power 

Pentode      •    New    Heavy-Duty    Communications   Vibrator 

•  Front  Panel  Antenna  Loading  Controls  •  New  Standby 
Switch;  VFO  Power  lack  •  Sensitive  Superheterodyne  Re- 
ceiver  #    Built-in  117  VAC  and  12  VOC  Power  Supplies 

•  Rugged  Push  to-Talk  Ceramic  Microphone 
LAFAYETTE  HE-50A  10-METER  TRANSCEIVER 

Similar  to  above  except  for  10-meter  operation  ....  114.95 

©  QUALITY  TOP  VALUE  COMMUNICATIONS   RECEIVER 

•  Superhet  Circuit  Utilizing  8  Tubes  and  Rectifier  Tube 

•  Built-in  "S"  Meter  With  Adjustment  Control  •  Full 
Coverage  80-10  Meters  •  Covers  455KC  to  31  MC  •  Vari- 
able 8F0  and  RF  Gain  Controls  •  Switchable  AVC  and 
Automatic  Noise  Limiter 

The  Communications  Receiver  that  meets  every  amateur 
need  —  available  in  easy-to-assemble  kit  form.  Signal  to 
noise  ratio  is  10  db  at  3.5  MC  with  1.25  microvolt  signal. 
Selectivity  is  — SO  db  at  10  kc,  image  reflection  is  —40 
db  at  3  MC. 


LAFAYETTE  to 
ELECTRONICS 


SYOSSET 


PARAMUS 


r. 


JAMAICA 


PLAINFIELD 


NEW  YORK 


SCARSDALE 


BRONX 


NEWARK 


NATICK 


BOSTON 


nm ! 


CUT 
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PASTE  ON  CARD 


LAFAYETTE  RADIO  DEPT.  73B  3 
■  P.O.  B0X10,SY0SSET,  N,Y. 

Name .... .„ .... 
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six  meter  S$$  J/tcmdjniticA 


Using  The  McCoy  32B1    Silver  Sentinel  Crystal   Filter 

75  Watts  PEP  Input,  6146  Final 

USB  -  LSB  -  CW  -    AM  Operation  with  Carrier  injection 

7360  Balanced  Modulator 

Unwanted  Side  Band  Suppression  better  than  40  db. 

Carrier  Suppression  better  than  50  db, 

Size-Width  12"  Height  6W  Depth  7 W  Weight  714  lbs. 

Model  SSB-6        $000  50 
Wired  &  Tested  ^"^ 


For  additional  information/  write: 
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•  Transmitters 

•  Amateur 
Crystals 

•  Citizens  Band 
Crystals 

•  Citizens  Band 
Transceivers 

•  Converters 


Transistor 
Subassemblies 

Converters 

Power 
Supplies 

Antennas 
Oscillators 
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DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  PEST  BUY  IS... 


ST 


m 

MS 


v- 


ETZ     WAY     A£RO~DYtiAMIC 

design  decreases  wind  load 
qnd  .  provides  fetes  c  op  fng 
action  that  permits,  raising 
a  n d  I o w  er  i m  q  at  t ow er  sectt ans  * 

CRANK  UP  TG^O  FEET, 
DOWN  TO  25  FEET  and 
f fLTS  OVER  FOR  ACCESS 
TO  ROTOR  GR?; BEAM. 

STRENGTH      is      buNt-in     to 

ev ery  E -Z  Waiy  Tower,ltHeavy 
w  all  steel  tubing  I  eg  s  ,  con- 
tinuous diagonal  bracing  of 
solid yrstetrt  rod  and  e lee  trie- 
call  yU'we-ide  d  throughout..  ..no 
loose  fco^Its  or  nuts  here*  E-Z 
Way  dipsign  and  strength  are 
your  assurance  of  DEPEND- 
ABILITY that  you  can  count 
on  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature* 


The  SATELLIT! 


Model  RBX-60-3P  {Painted) 
Model  RBX-60-3G  (Galvanized) 

MOUNTING  KITS: 
GPK  X60-3  (Ground  Post) 
BAK  X  (Wall  Bracket) 

Freight    Prepaid    anywhere    In    (48) 

Other  Towers   from    $99-50  to 


$335-00 
$410.00 

$125-00 
$17.00 
U.  S.  A 

$1995.00 


E*Z    WAY 


P.   O.    BOX    5767 


TAMPA   5,   FLORIDA 


[W2NSD  from   page  2] 

clination  on  our  part  to  accept  the  ARRL  sys- 
tem of  designating  offshore  islands  as  separate 
countries,  thus  establishing  such  new  countries 
as  Long  Island,  Staten  Island,  Manhattan 
Island,  Catalina  Island,  Vashon  Island,  Block 
Island,  Marthas  Vineyard,  etc.  This  could 
have  many  beneficial  results.  It  certainly  would 
cut  down  on  the  expense  of  DXpeditions  .  .  . 
how  much  can  it  cost  to  take  a  ferry  over  to 
Fire  Island?  And  think  of  all  the  countries  we 
would  have  up  in  the  St,  Lawrence  River  .  ,  . 
WOW!  Our  imaginations  were  so  staggered  by 
the  possibilities  that  we  decided  to  stick  with 
the  official  U.N.  country  list  and  let  them  de- 
cide what  was  a  country  and  what  wasn't. 

The  DXDC  Certificate  applications  must  in- 
clude QSL's  in  proof  of  the  contacts  claimed, 
a  list  of  the  countries  contacted,  and  a  dollar 
to  help  defray  the  costs  of  the  program.  There 
are  no  stickers  available  for  more  than  ten 
countries  contacted,  so  please  do  not  apply  for 
stickers  for  20,  30,  etc.,  countries  contacted. 
Stickers  are  available,  on  separate  application, 
for  ten  countries  being  contacted  all  on  one 
band,  all  contacted  with  a  single  mode  of  emis- 
sion used  by  both  stations  (AM,  CW,  SSB, 
RTTY),  or  all  contacted  during  one  calendar 
year.  Each  sticker  must  be  applied  for  indi- 
vidually with  corroborative  QSL's  and  a  dollar 
to  help  cover  the  costs  of  administration  of  die 
program. 

RRCC  Certificate-  None  of  this  twenty  or 
thirty  minute  stuff  for  us.  If  You  are  a  Real 
Rag  Chewer  you  should  be  able  to  keep  it 
flying  for  at  least  six  hours.  This  certificate  will 
be  awarded  to  amateurs  who  provide  a  signed 
statement  to  the  effect  that  they  have  com- 
pleted a  two-station  (not  three  or  more)  con- 
tact which  has  lasted  a  minimum  of  six  hours, 
with  no  time  whatsoever  out  for  any  interrup- 
tions of  any  kind,  even  for  a  half  minute.  A 
QSL  indicating  the  length  of  the  contact  must 
accompany  the  statement,  and  the  times  of 
starting  and  ending  the  contact  must  be  stated, 
Please  include  one  dollar  to  help  cover  the 
administrative  costs  of  this  program. 

There  are  a  lot  more  on  the  drawing  boards 
*  ,  .  and  we  are  open  to  any  suggestions  that 
these  new  awards  may  bring  in  from  readers. 
Watch  for  die  announcement  and  rules  for  tiie 
WAZP  Certificate,  the  WAAC  Certificate,  the 
WAP  Certificate  and  others.  We're  working  on 
some  other  dandies  too  ,  ,  .  the  Worked  All 
County  Seat  Certificate,  the  Worked  American 
Empire  award  for  contacting  all  countries  con- 

[Turn  to  page  82) 
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remotely  tuned  ROTATABLE  D I  POLE! 


DESIGNED  SPECIALLY  FOR 
40  AND  75  METERS  IN 
LIMITED  ANTENNA  SPACE 


NEW-TRONICS 

CLIFF-DWELLER 


ir 


PAT.    PEND. 


Housing  for  motors  and  gear 
trains  with  mounting  yoke 


Resonance  and  band 
switching  control 


ELECTRICAL  FEATURES 

Antenna    resonance  finger  tip  controlled   from 
transmitter  location  in  shack. 

VSWR:  1.1  to  1  or  less  across  entire  band 

Feed-point  variable  to  compensate  for  antenna 
environment 

No  traps  ...  no  baluns  .  „';  no  matching  devices 
of  any  kind 

i 

Feed  direct  with  any  fength  5^  ohm  cable 
Power  handling  capacity .'—  maximum  legal  limit 

The  CLIFF-DWELLER  is  another  New^Tronics  first. 
Here's  a  tuneable  dipole  ideal  for  hams  who  live 
in  apartments  or  in  homes  on  smafl  lots.  The  CLIFF 
DWELLER  will  give  you  unbelievable  performance 
even  in  limited  space. 


MECHANICAL  FEATURES 


NEW-TRONICS  CORPORATION 

3455  VEGA  AVENUE   •   CLEVELAND  13,  OHIO 


Approx.  lengths 

28'- 6"  —  26' 
30'-6"  —  26' 
31^4"  _  26' 


7.0-7.3  mc 
3.5-4.0  mc 
Two-Bander 


Self  supporting,  accepts  lVi"  threaded  pipe  for 
mounting  in  standard  rotators 

Maximum  turning  radius  approx.  15'-8" 

Sturdy  aluminum  die  cast  housing  for  motors  and 
gear  trains  which  drive  end  sections  of  dipole 

Heat    treated    aircraft    type,    1V4"    heavy   wall 

aluminum  tubing 

Completely  waterproofed  resonators  and  housings 


MODEL  NO. 

FREQ.  MC 

WEIGHT 

NET  PRICE 

CD  40 

7.0-7.3 

Under  20  lbs. 

$  92.50 

CD  75 

3.5-4.0 

Under  20  lbs. 

99.50 

CD  40-75 

■ 

Two  Bander 

Under  20  lbs. 

129.50 

See  the  CLIFF-DWELLER  and  other  fine  NEW- 
TRONICS  products  at  your  distributor  or  write  us 
for  descriptive  literature. 


I 


\ 


TO  MY  FRIENDS  AND  FORMER  CUSTOMERS 

IN  AMATEUR  RADIO  AND  COMMUNICATIONS  FIELDS 

I  am  pleased  to  announce  formation  of  SBE,  Sideband  Engineers,  Inc.*  a  new  communi- 
cations manufacturing:  company  headed  by  myself  and  a  fine  group  of  former  amateur 
radio  associates.  As  many  of  you  know,  I  retired  from  active  electronic  manufacturing 
several  years  ago  and  since  then  have  been  asked  continually  when  I  would  return  to 
the  field.  After  careful  study  of  potential  new  items  that  would  meet  my  requirements 
of  high  value  and  performance,  I  have  formed  this  group  to  bring  you  a  new  series  of 
dynamic  products.  All  will  have  outstanding  "break-through"  features* 

Our  first  product  is  a  new  single-sideband  transceiver  which  is  described  on  the  adjoin- 
ing page.  It  is  my  personal  feeling  that  this  exceptional  unit  will  soon  lead  the  field.  It 
is  physically  small,  outstanding  in  circuitry,  provides  4-bund  operation  with  selectable 
upper  and  lower  sidebands,  has  built-in  power  supply.  These  are  truly  dynamic  new 
features.  There  are  several  other  new  products  in  our  laboratories  that  will  soon  go 
into  production.  These  will  be  announced  in  the  near  future. 


Faust  Gonsett,  W6VR,  Pres. 

Sideband  Engineers,  Inc.   Rancho  Sante  Fe,  California 


ONE  OF  THE  BIGGEST  VALUES  EVER ! 


Entirely  New !    Outstanding !    Dynamic ! 

SB-33  transceiver  . . .  dynamic  product  of  solid-state  electronics  and  advanced 
electro-mechanical  design!  Exceptionally  small — less  than  one-half  cubic 
foot  including  built-in  AC  supply  and  weighing  only  15  pounds !  Powerful 
, . .  135  watts  F.E.P,  input.  Four-bands,  80-40-20-15  meters.  Upper  or  lower 
sideband  selectable  by  panel  switch  and  without  carrier  or  dial  shift!  Collins 
mechanical  filter.  Very  low  frequency  drift,  Check  the  specs .  * .  compare 
prices.  This  has  to  be  one  of  the  biggest  values  ever!  Available  at  your  SUE 
distributor  during  February  1963,  Write  today  for  complete  specifications. 


SIZE;  5*4*H,  ll%ffW,  lOli'D.  Weight  15 #  (approx.) 
FREQUENCY  RANGE:   Band  1:  3.8-4,0  mc. 

Band  2:  7.15-7.35 mc.    Band  3:    14.2-14.4  mc. 

Band   4:    21.25-21,45  mc. 

TRANSMITTER 

POWER  INPUT:  135  watts  P.E.P.  max,  (Speech  waveform.) 
DISTORTION  PRODUCTS;  Down  at  least  25  db. 
CARRIER  SUPPRESSION:  —50  db. 

SIDEBAND  SELECTION:   Upper  or  lower  sideband  selectable 

by  panel  switch. 

UNWANTED  SIDEBAND:  — In  db. 

OUTPUT  IMPEDANCE;  40-100  ohms  unbalanced, 
RECEIVER 

SENSITIVITY:   Better  than  1  uV  for  10  db  signal/noise  ratio. 

SELECTIVITY:  2.1  kc  fa  6  db.  5.3  kc  <&  60  db, 

SPURIOUS  RESPONSE:  Images  and  I-F  response   down  at 

least  40  db. 
STABILITY:  Less  than  100  cps  drift  in  any  30  minute  period 

In  any  normal  ambient  temp,  condition. 
AUDIO  OUTPUT:  2,0  watts  fa  10%  distortion. 
TUNING  RATE:  30  kc  per  revolution. 

POWER  SUPPLY:  117V AC  POWER  SUPPLY  IS  RUILT  IN. 
POWER  CONSUMPTION:   AC  operation.  Receive  35  watts. 

Transmit:  165  watts  (single  tone). 
DC  operation  through  vibrator  or  transistorized  inverter. 

TUBE  AND  SEMI-CONDUCTOR  COMPLEMENT: 

2 — PL-500  beam  power  tetrodes,  PA.  1 — 12DQ7  driver, 
19 — transistors,  13 — diodes.  1 — zener  diode. 

OPTIONS:  Several  options  are  separately  available  including 
VOX  and  Calibrator  unit  with  provisions  for  mounting  on  rear 
of  transceiver.  Internal  power  supply  provides  operating  power- 
Rear  connections  are  brought  out  for  linear  amplifier 


LOCKING  TYPE  MOBILE 
MOUNTING  BASE  f2.50 
SPECIAL  INVERTER*  12V 
DC    11SV    AC  v  \   .59,50 


Sideband  Engineers,  Inc, 
Rancho  Sante  Fe,  California, 


xaminution  intuf^tt   so 
tivns  hi     i   the  aduMtag^kt 

transn*  on  on  the  sm  meter  h 
a  //JkeWiJ/f  estimation  iu^^^*- 
<  ialicomitokents  av 

irafion 


DENIZENS  OF  WHAT  is  probably 
our  most  active  ham  band,  six  meters,  have 
lately  been  hearing  more  and  more  of  that 
quack-quack-quack  on  the  low  end  of  their 
hand.  Will  six  go  the  way  of  twenty  meters? 
Is  sideband  just  a  new  snobbery  for  us  to  re- 
sist, or  is  it  perhaps  a  thing  to  be  reckoned 
with?  Are  there  enough  advantages  to  side- 
band to  outweigh  the  considerable  extra  cost 
involved? 

First,  let's  get  a  little  perspective  on  the 
band.  Six  meters,  though  made  available  to  us 
shortlv  after  WW  IL  lav  almost  dormant  for 
manv  years,  mostlv  due  to  the  lack  of  com- 
mercial  equipment  for  the  band.  The  few 
pioneers  that  were  interested  found  that  the\ 
had  to  use  their  own  two  hands  if  thev  wanted 

w 

to  get  on  six,  for  the  few  receivers  or  convert- 
ers that  covered  the  band  were  so  insensitive 
that  they  were  of  little  value  and  virtually  none 
of  the  surplus  gear  hit  the  band.  There  would 
be  a  flurry  of  activity  when  the  band  opened 
up  for  a  few  hours,  but  the  rest  of  the  time 
you  could  listen  for  days  without  hearing  even 
a  heterodyne  .  ,  -  even  in  New  York  City! 

The  big  change  came  when  the  FCC,  bow- 
ing to  pressure  from  the  ARRL  and  Technician 
licensees,  opened  the  band  to  the  Techs.  This 
little  rule  change  brought  on  a  stampede  of 
applications  for  this  class  of  license  and  today 
we  have  in  the  neighborhood  of  25,000  Tech- 
nicians,   with   the   bulk    of    the    active   Techs 


Heath  HX-30 


Hallicrafters  HA6 


operating  on  six  meters.  This  also  brought  on 
the  instant  commercialization  of  the  band  so 
that  today  we  find  a  wide  variety  of  gear  avail- 
able  for  six  and  the  band  is  so  active  that  it 
is  difficult  to  find  a  place  in  this  country  so 
irmote  that  you  can't  hear  six  meter  stations. 
Where  does  sideband  fit  in  the  picture?  It 
fits  here  just  as  it  did  on  the  lower  frequencies. 
The  DX  man  finds  that  he  is  able  to  extend 
the  range  of  his  station  considerably  by  chang- 
ing to  sideband.  The  increase  in  effective  ra- 
diated power  not  only  makes  for  longer  ground 
wave  reception,  but  increases  the  sock  of  the 
signal  when  the  band  is  open,  The  rag  chewer 
finds  that  QSO's  are  more  fun  when  everyone 
is  on  the  same  channel  and  they  are  using 
VOX,  Since  sideband  so  far  has  been  used  by 
just  a  few  of  the  more  adventurous  operators 
there  is  naturallv  an  increase  in  the  interest  of 
the  contacts  that  result. 

There  is  one  important  benefit  of  sideband 
that  is  peculiar  to  the  VHF  bands:  greatly 
improved  aurora  communications.  Those  of 
you  who  have  experienced  the  peculiar  trans* 
mission  distortion  resulting  from  aurora  know 
tli at  normally  phone  is  completely  unable  to 
get  through  and  CW  must  be  used,  though  it 
sounds  like  a  rushing  noise  in  the  receiver  in- 
stead of  a  tone.  Sideband  will  get  through  too, 
With  the  voice  coming  through  as  a  whisper  as 
a  result  of  the  multi-path  reflections. 

From  the  equipment  point  of  view  it  takes 
quite  a  bit  more  exciter  to  generate  an  SSB 


to 
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COMPARISON  CHART  —  SIX  METER  SIDEBAND 


Manufacturer  &  Model 

Telco  SB-50 

Continental    SSB-6 
Irving    Hiverter 
P  &  H  6-150 

Hall ic rafters    HA6 

Collins  62S-I 

L-W  Labs 

Supreme  SSB-6 

Supreme  SSB-6VFO 

Heath   HX-30 

Telco  SS8-50 

Clegg  Venus 

Heath  HA-20  Linear 

J  &  D  Labs  Linear 

Johnson  6N2  Thunderbolt 


Kit 

Assembled 

PEP 

Power 

Price 

Price 

Final 

Watts 

Drive 

Supply 

Notes 

$85.00 

6146 

50 

20M 

Heath  HP20 

($29.95) 

$99.95 

2E26 

50 

20M 

HP20 

$59.95 

$99.50 

6146 

50 

20M 

HP20 

$299.95 

81  I7's 

175 

20M 

Included 

$349.50 

5894 

120 

I0M 

$99.50 

Includes  rec.  conv. 

$895.00 

[60 

20M 

Included 

6&2M,  incl.  conv. 

$100  rt 

6146 

50 

xtal 

HP20 

Complete  exciter 

$I80± 

$229  ± 

6146 

50 

xtfll 

HP20 

Complete  exciter 

$279  ± 

6146 

50 

VFO 

HP20 

Complete  exciter 

$  1 89.95 

6360 

10 

VFO 

Included 

Complete  exciter 

$250  ± 

6146 

50 

VXO 

HP20 

Complete  exciter 

$450  ± 

6883 

85 

VFO 

Included 

Complete    transceiver 

$99.95 

6146s 

125 

HX30 

Included 

Linear  amplifier 

$199.95 

7034 

[000 

5  watts 

$119.95 

Linear  amplifier 

$549.50 

7034's 

1200 

6W 

Included 

Linear  amplifier 

signal,  but  once  you  have  it  the  amplification 
is  a  lot  simpler  and  less  expensive  than  high 
power  AM.  Since  the  great  bulk  of  six  meter 
ops  are  Technicians  it  is  not  likely  that  many 
of  them  will  have  a  sideband  exciter  sitting 
around,  This  not  too  difficult  to  figure  out  fact 
probably  has  been  responsible  for  the  recent 
announcement  of  some  complete  sideband 
transmitters  for  six  meters  in  addition  to  the 
earlier  advertised  converters  which  change  a 
20  meter  sideband  signal  to  six  meter  output 
There  is  much  to  be  said  for  either  system. 
Older  sideband  exciters  are  not  very  expensive 
these  days  ,  ♦  .  many  of  diem  are  sitting  up 
on  dusty  shelves,  displaced  by  newer  equip- 
ment, and  a  bit  of  asking  around  is  likely  to 
uncover  at  least  one  of  these  that  is  quite 
reasonably  priced.  Even  an  old  Central  10A 


P  &  H  6-150 

will  do  the  job  just  fine.  The  complete  side- 
band six  meter  exciter  way  of  doing  things 
does  generally  cost  more,  but  you  don't  have 
to  fuss  around  with  a  lot  of  separate  uni: 
power  supplies,  and  controls,  It  will  no  doubt 
lave  a  higher  resale  value  if  you  consider  such 
matters. 

Perhaps  you  have  heard  the  quack-quack  of 
sideband   on   vour  six   meter   transceiver  and 


wondered  whether  there  was  anv  wav  to  re- 
ceive  this  since  you  don't  have  a  BFO  built 
in.  Yes,  if  you  have  an  all-band  station  re- 
ceiver around  ,  *  .  and  you  certainly  should 
have.  You  can  tune  into  the  if  of  the  trans- 
ceiver and  use  the  receiver  BFO  for  demodu- 
lating the  sideband.  The  Clegg  fust  if  is  at 
10,7  mc  so  you  can  tune  to  10*7  mc  on  the 

r 

receiver  and  run  a  short  piece  of  wire  from 
the  receiver  antenna  terminal  up  and  stick  it 
in  the  top  of  the  first  if  can  in  the  Clegg,  This 
should  give  you  plenty  of  pickup  and  you 
should  hear  the  Clegg  coming  through  the 
station  receiver;  On  other  equipments  you  can 
check  the  manual  and  see  what  the  if  is  and 
tune  it  in  the  same  wav. 

We  ve  run  test  articles  on  the  Continental 
sideband  converter  (November  73,  p.  18)  and 
the  Irving  Hiverter  (December  73,  p,  12)* 
Both  of  these  were  tested  here  at  HQ  and 
worked  out  fine.  They  require  a  separate  pow- 
er supply  (Heath  HP20),  and  a  sideband  ex- 
citer with  20  meter  output.  The  Telco  SB-50, 
which  is  quite  similar,  has  not  been  reviewed 
since  Telco  is  about  to  release  a  complete  side- 
band six  meter  transmitter,  WeVe  heard  noth- 
ing but  good   about  the  SB-50  though.  The 


J    &    D    Labs   Linear 
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Clegg   Venus 


iiMm?*     .. 


Irving    Hiverter 


Supreme  SSB-6 


Continenlal    SSB-6 


P  &  H  Model  6-150  transmitting  converter 
does  much  the  same  as  the  others,  but  has  a 
built  in  power  supply  and  linear  which  runs 
considerably  higher  power  (175  watts  PEP). 
The  Hallicrafters  HA-6  gives  120  watts  PEP 
and  converts  from  ten  meters  instead  of  20. 
This  unit  also  contains  a  ruivister  converter 
which  brings  the  received  signal  down  to  ten 
meters  for  use  with  any  of  the  popular  trans- 
ceivers that  cover  ten  meters  and  have  an 
output  of  from  10  to  100  watts. 

The  Collins  62S-1  is  designed  to  convert 
the  signal  of  the  S-line  or  KWM-2  up  to  both 
six  and  two  meters>  giving  160  watts  PEP  in- 
put. It  also  has  a  converter  to  bring  the  sig- 
nals back  down  to  the  transceiver  or  station 
receiver. 

One  of  the  most  interesting  new  rigs  for  the 
Tech  is  the  Supreme  SSB  transmitter.  This 
rig  runs  75  watts  PEP  and  doesn't  require  the 
usual  low  band  sideband  exciter,  being  a  com- 
plete transmitter  in  itself.  A  separate  power 
supply  is  required  for  this  rig  and  almost  full 
power  can  be  run  with  the  usual  Heath  HP20 
supply.  The  Supreme  SSB-6  operates  from  a 
crystal  or  from  an  external  5  mc  VFO. 

Another  sideband  exciter  which  will  be  on 
the  market  soon  is  from  L-W  Labs,  This  crystal 
controlled  rig  will  have  the  usual  6146  final 
with  about  50  watts  PEP  input,  be  veiy  small, 
and  sell  in  the  neighborhood  of  $100  less  pow- 
er supply!  Clegg  has  recently  announced  the 
imminence  of  a  six  meter  sideband  transceiver 
which  will  cost  about  $450,  run  about  85  watts 
PEP,  and  have  a  built  in  stable  VFO. 

Heath  has  recently  announced  their  HX-30 
six  meter  sideband  exciter  kit  which  has  a 
built  in  power  supply,  VFO,  VOX,  etc.  The 
power  input  is  10  watts  PEP,  They  have  a 
linear  available  for  this,  the  HA-20,  which 
boosts  it  up  to  125  watts  PEP  with  a  built  in 
power  supply. 

Since  linears  have  been  mentioned,  it  is 
only  fair  to  point  out  the  J  &  D  Labs  linear 
which  runs  1000  watts  input  PEP  on  six  or 
two  meters  to  a  7034.  They  have  a  power 
supply  available  if  you  are  short  on  2000  volt 
sources.  Needs  only  five  watts  drive,  so  any 
of  the  transmitting  converters  or  exciters  will 
drive  it  quite  adequately  on  SSB.  The  Johnson 
6N2  Thunderbolt  covers  both  six  and  two 
meters,  uses  two  7034*s  requires  only  5-6  watts 
drive,  and  runs  1200  Watts  input  PEP  with 
built  in  power  supply. 

The  Future? 

The  many  advantages  of  sideband  over  AM 
for  six  meters  should  eventually  make  thai 
mode  even  more  popular  that  it  has  become 
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Here's  Clegg's  top  performance  line  for  VHF 

in  '63. . .  SSB. . .  AM. . .  and  CW! 


VENUS  6  METER  TRANSCEIVER      ITHORHtRANSCEIVER  FOR  6  METERS 


Approx,  S475»00  for  AC  operation 

Here's  what  you  can  expect:  A  superbly  engineered  crys- 
tal lattice  filter.  SSB  transmitter  of  greater  than  as 
watts  PEP  input;  amazing  frequency  stability,  VFO  con- 
trolled by  the  receivers  tuneable  oscillator;  full  power 
input  on  CW  and  a  substantial  signal  on  AM  phone.  There 
is  also  output  provision  to  drive  a  KW  linear  final. 

In  the  receiver  section  a  double  conversion,  low  noise 
super-net  of  extreme  sensitivity  and  selectivity,  with 
crystal  lattice  filter  and  product  detector  provides  flaw- 
less reception  of  sideband,  AM  phone  or  CW.  A  115V  AC 
power  supply  of  adequate  capacity  is  a  separately  mounted 
unit  which  can  be  installed  at  any  convenient  distance 
from  the  transmitter. 


$349-95  foe  AC  iipcrjtHiri 


Talk  about  performance  „  .  .  listen  to  this  >  .  60  solid  watts  on 
both  AM  and  CW;  high  level  modulation  with  full  speech  clipping 
to  give  you  famous  CLEGG  'Talk  Power";  true  transceiver  opera- 
tion with  tuneable  oscillator  in  the  receiver  serving  as  the  VFO 
in  the  transmitter;  provision  for  keying  the  transmitter, 

A  low  noise  double  conversion  superheterodyne  receiver  com- 
plete with  SfO  and  ANL  provides  maximum  selectivity  and  sen* 
sftivity  with  stability  equal  to  the  exacting  requirements  of  SSB 
and  CW;  separate  power  supply  modulator  for  115V  AC  opera- 
tion, A  fully  transistorized  power  supply/modulator  for  12V  OC 
available 


ZEUS  VHF  TRANSMITTER  FOR  6  AND  2  METERS 

A  highly  efficient,  AMT  high  power  VHF  transmitter  for  full  coverage  of  the 
amateur  6  and  2  meter  bands  and  associated  Mars  frequencies.  Maximum 
TV  I  suppression. 

Automatic  modulation  control  with  up  to  1*J  db  of  speech  clipping  provides 
magnificent  audio  with  "talk  power"  greater  than  many  kilowatt  rips, 

This  beautiful  unit  with  its  ultra-stable  VFO  h  the  ultimate  in  VI IF  equip- 
ment for  amateur  and  Mars  operation. 


&69^0D 


INTERCEPTOR  vhf  receiver  for  6  and  2 

Designed  for  the  serious  operator  on  these  bands,  the  INTERCKPTOR*  with 
cabinet  and  panel  exactly  matching  the  famous  ZEUS  transmitter,  offers 
performance  features  unmalrhed  by  presently  available  equipment  for  these 
frequencies. 

For  example,  here  is  a  receiver  with  virtually  no  cross  modulation.  Xu- 
vistor  KF  stages  give  an  extremely  low  noise  figure  and  sensitivity  belter  than 
•25  microvolts.  Stability  is  ideal  for  exacting  requirement 5  of  S>H  and  CW* 


99'er  transceiver  for  6  meters 


$159^95 


This  famous  little  transmitter-receiver  is  ideal  for  both  fixed  station  and 
mobile  operation.  Small  in  size,  low  in  cost,  and  tops  in  performance,  the 
99*er  offers  operating  features  unequalled  in  far  more  costly  equipments,  The 
double  conversion  superhet  receiver  provides  extreme  selectivity,  sensitivity 
and  freedom  from  images  and  cross  modulation.  The  transmitter  section 
employs  an  ultra-stable  crystal  oscillator  which  may  also  be  controlled  bv  ex- 
ternal  VFO,  An  efficient*  fully  modulated  <»  uatt  final  works  into  a  flexible 
Pi  network  tank  circuit,  A  larjie  S  meter  also  serves  for  transmitter  tune-up 
procedure. 


C&w 


Write  for  complete  information 

LABORATORIES 


RT.  S3,   MT,  TABOR,   N.  J. 

DIVISION  OF  TRANSISTOR  DEVICES,  INC..  OF  CEO»R  GROVE,  N.  J.  OAkwoOd    7-6800 
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on  the  lower  frequencies.  I  expect  sideband 
to  slowly  creep  up  from  the  low  end  of  the 
hand  until  most  of  the  active  segment  of  six 
is  quack-quacking.  Well  probably  always  hear 
a  few  remnants  of  the  low  powered  trans- 
ceivers here  and  there,  mostly  toward  the  hjgh 
end  of  the  band. 


It  seems  logical  that  once  die  conversion  is 
made  to  sideband  that  a  great  many  operators 
will  want  to  increase  their  ground  wave  cover- 
age even  more  and  we  will  see  more  and  more 
linears  on  the  market.  We  shall  see  .  ,  ,  may- 
be I'm  wrong  and  all  we  will  see  are  more 
AM  transceivers. 


432 


Ga 


mc 


on 


The  increasing  of  the  legal  power  input  for 
the  432  mc  amateur  band  to  one  kilowatt  in  most 
sections  of  the  country,  effective  in  January, 
means  that  TV  and  other  experimenters  using 
this  band  will  be  wanting  to  build  a  little  ampli- 
fier for  their  present  rigs.  K2TKI\  here  gives  us 
the  details  on  such  an  amplifier.  Note  that  he 

does  not   use  old  fashioned   construction  tech- 
niques and  thus  does  not  suffer  old  fashioned 
Bill  Ashby  K2TKN  losses  of  efficiency.  We  assume  that  the  construe- 

Piucicemin,  N,  J.  tor  of  this   unit   will  have   been  around   432 

enough  so  he  doesn't  have  to  have  detailed  draw- 
ings and  layouts  in  order  to  reproduce  the  rig. 


MOST  YHF  POWER  amplifier  design 
lias  been  a  natural  extrapolation  from  low  fre- 
quency circuits.  This  has  lead  to  some  rather 
fixed  views  by  many  as  to  the  relative  merits 
of  various  designs—but  the  writer  has  found 
that  D.C.  band  circuits  and  techniques  usually 
result  in  very  inefficient  VII F  devices.  In  re- 
cent years,  a  number  of  VI IF  tubes  have  been 
produced  that  are  within  reach  of  the  serious 
amateur.  These  allow  design  of  YHF  amplifiers 
that  use  some  rather  new  concepts  and  give 
rxeellent  efficiency.  One  of  the  better  examples 
of  this  break-thru  in  tube  design  is  the  RCA- 
7650.  The  ceramic  construction  allows  high- 
temperature,  efficient  operation  thru  1296  mc. 
The  original  cost  is  high,  but  the  rugged  con- 
struction and  ratings  indicate  long  years  of 
operation,  so  that  cost  per  year  should  be  with- 
in reason. 

First,  you  have  to  make  up  your  mind  that 
it  is  going  to  be  necessary  to  build  the  socket 
for  this  tube-  These  VHF  tubes  that  have  their 
elements  brought  out  in  a  series  of  graduated 
diameter  rings  keep  this  job  from  being  too 
difficult,  but  necessary.  After  getting  over  this 
mental  block  you  will  be  prepared  for  the  rest 
dI  the  good  news,  that  is  you  are  going  to  build 
all  the  other  components  too,  if  reasonable  effi- 
ciency is  to  be  expected.  At  432  mc,  this  does 
not  come  out  too  badly— the  normal  assortment 
of  hand  tools,  a  drill-press  and  several  gallons 
of  elbow-grease  will  overcome  the  mechanical 
details. 


This  amplifier  is  grounded-grid  with  a  short- 
ed  half -wave  cathode  circuit  and  a  high  effi- 
ciency half-wave  plate  tank,  The  grid  is  by- 
passed to  ground  on  the  cathode  side  of  the 
socket  partition  and  the  screen  is  bypassed  to 
ground  on  the  side  of  the  socket  partition  to- 
ward the  plate  circuit. 

I  Have  hated  grounded-grid  amplifiers  with 
a  vengence  for  years,  for  they  usually  would 
work  half-heartedly  only  after  much  coaxing. 
In  the  usual  configuration,  the  cathode  to  grid 
circuit  acts  like  a  high  impedance  diode  with 
low  plate  current  and  drive,  and  a  very  low  Z. 
high  current  rectifier  with  high  drive  and  plate 
current.  All  in  all,  a  very  peculiar  device. 
Working  with  2C39's  at  1296,  I  found  a  circuit 
for  the  cathodes  that  reduces  this  problem  to 
a  minimum.  By  placing  the  cathode  at  one  end 
of  a  half -wave  line  and  grounding  the  other 
end,  the  cathode  is  forced  to  operate  in  the 
fundamental  high  current  mode  even  with  no 
plate  current  or  voltage  applied  to  the  tube. 
The  cathode  circuit  cannot  jump  up  to  a  highly 
reactive  reactive  impedance  and  cause  insta- 
bility at  any  condition  of  the  plate  circuit, 
which  is  a  welcome  change!  The  drive,  output 
of  a  4  X  150  operating  straight  thru,  is  tapped 
up  on  the  cathode  line  a  short  way  from  the 
grounded  end,  at  a  point  that  gives  a  reason- 
able match  under  operating  conditions.  The 
?2  wave  line  is  tuned  to  432  mc  at  the  center 
with  the  smallest  Johnson  variable  available. 
This  could  well  be  a  1*10  mmfd  glass  piston 
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trimmer,  instead. 

Other  than  a  series  100  ohm  carbon  resistor 
to  discourage  H.F.  paras i tics,  the  grid  and 
screen  are  operated  by  the  book. 

The  plate  circuit  is  a  34  wavelength  of  2  1/16 
inch  dia.  thin  walled  copper  tubing  that 
matches  the  diameter  of  the  7650  plate.  After 
several  vears  of  work  at  1296  mc,  I  have  slowly 
realized  that  any  high-power  resonant  circuit 
that  requires  a  bypass  capacitor  at  a  high-cur- 
rent point  is  going  to  be  inefficient.  A  Ji  or  % 
wave  plate  circuit  that  utilizes  a  high  capacity 
mica,  mylar,  teflon,  or  you  name  it  dielectric 
capacitor  that  must  isolate  the  HV  and  bypass 
very  high  rf  current,  is  going  to  have  a  poor 
rf  power  factor.  This  loss  shows  up  as  heat  and 
causes  a  deterioration  of  the  dielectric  that  can 
be  fairly  spectacular.  This  also  appears  to  be 
where  the  20  to  40  percent  tank  circuit  losses, 
shown  at  these  frequencies  on  all  commercial 
lata  sheets,  comes  into  effect.  Lack  of  neces- 
sity to  bypass  the  plate  tank  is  very  likely  why 
most  old-timev  circuits  for  2  meters  that 
worked  well  at  all  were  push-pull! 

But  while  an  efficient,  low  loss  bypass  ca- 
pacitor for  high-current  operation  is  practically 
impossible  to  come  by,  a  dead  short  for  if  that 
will  carry  almost  any  practical  amount  of  rf 
current  is  simply  another  quarter  wave  of  tank 
circuit.  Most  attempts  in  the  past  by  Amateurs 
to  use  )*  wave  plate  lines  in  single-ended 
amplifiers  have  ended  up  pretty  bad.  But  how 
do  you  expect  a  tank  circuit,  4  inch  OD  with  a 
2  inch  center  conductor,  with  a  Q  of  several 
thousand  to  act  when  some  idiot  tries  to  tune 
it  with  a  surplus  neutralizing  capacitor  or 
worse,  with  a  penny  on  the  end  of  an  8-32 
screw! 

In  this  amplifier  the  M  wave  plate  tank  is 
naturallv  resonant  when  installed  normally  on 
thf  7650  tnhe  at  approximately  450  mc.  Then 
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VHF  TWINS 


MODEL  6-150  SIX  METER 
TRANSMITTING  CONVERTER 

Converts  the  20  meter  output  of  your  SSB,  AM  or 
CW  exciter  to  6  meters.  Power  input  to  8117  finol; 
175  watts  PEP  on  SSB,  165  watt*  CW,  90  watts 
linear  AM.  Resistive  pi  pad  permits  operation  with 
any  10  to  100  watt  output  VFO  or  crystal  controlled 
exciter.  Meter  reads;  PA  grid,  PA  plate,  Relative 
output  50-70  ohm  input  and  output.  Quiet  forced 
air  cooling.  Modernistic,  recessed  panel  cabinet 
9"x 15"x  WW. 

COMPLETE  WITH   BUILT-IN  POWER 

SUPPLY,  TUBES  AND  CRYSTAL $299.95* 


MODEL  2-150  TWO  METER 
TRANSMITTING  CONVERTER 

The  MODEL  20  50  converts  the  20  meter  output  of 
your  SSB,  AM  or  CW  exciter  to  2  meters.  Resistive 
pi -pad  permits  operation  with  any  10  to  100  watt 
output  exciter,  either  VFO  or  crystal  controlled. 
Power  input  to  7854  final;  175  watts  PEP  on  SSB, 
165  watts  CW,  90  watts  linear  AM.  Meter  reads  PA 
grid,  PA  plate,  Relative  output,  50-70  ohm  input 
and  output  Quiet  forced  air  cooling.  Modernistic, 
recessed   panel   grey   cabinet,   9"  x  15"  x  lO'A". 

COMPLETE  WITH  BUILT-IN  POWER 

SUPPLY,  TUBES  AND  CRYSTAL  , $329.95* 

*5lightly  higher  West  of  Rockies 

WRITE  FOR   INFORMATION 
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Cathode-end  of  amplifier 

it  is  trimmed  lower  in  frequency  by  means  of 
the  threaded  Ilk  inch  OD  air  exhaust  tube. 
This  is  in  close  proximity  to  the  free  end  of 
the  plate  line,  and  forms  a  trimmer  capacitor 
that  is  able  to  carry  the  full  circulating  tank 
current  with  low  losses,  and  cannot  possibly 
be  self-resonant  at  the  operating  frequency. 
The  large  area  of  conducting  surface  of  the 
inner  conductor  and  outer  shell  of  the  entire 
plate  circuit  so  distribute  the  rf  current  that 
silver  plating  becomes  a  luxury,  HV  is  bypassed 
to  the  wall  of  the  plate  cavity  by  a  brass  plate 
3  inches  square  which  is  insulated  by  teflon 
sheet.  An  rf  choke  connects  the  dead  spot  on 
the  inner  conductor  to  the  bypass  for  HV, 

The  antenna  coupling  circuit  took  a  while  to 
straighten  out*  Handling  over  600  watts  of 
432  mc  power  can  get  a  little  sticky,  even  at 
50  ohms.  The  slotted  bar  type  of  semi-fixed 


coupling  loop  works  fine  and  allows  adaquate 
variation.  To  co-ax  fitting  is  a  teflon  male  type 
N  to  match  the  antenna  transfer  device-  A  50 
nhm  load  must  be  connected  during  any  power 
operation  or  this  fitting  will  go  up  in  smoke. 

Air  is  provided  by  a  blower  rated  at  100 
ci.m,  in  free  air.  The  7650  has  over  one-half 
inch  of  back  pressure  thru  the  plate,  and  a 
blower  of  this  size  is  needed  to  supply  enough 
air  at  this  pressure.  A  small  amount  of  air  is 
bypassed  around  the  socket  partition  to  cool 
the  cathode,  Do  not  attempt  even  short  periods 
of  operation  of  the  filament  without  air  How, 
for  solder  melts  on  the  cathode  surface  in  less 
than  one  minute.  Air  flows  into  the  main  plate 
cavity  thru  the  tube  and  out  the  plate  Mne  thru 
the  trimmer  pipe. 

Construction 

The  main  cavity  tube  is  brass,  4  inch  OD  by 
12J2  inches  long.  The  wall  is  just  over  1/10" 
thick  and  it  is  silver-plated,  having  been  sal- 
vaged from  a  surplus  wave-meter.  The  plate 
end  cap  and  the  socket  partition  are  of  1/16" 
brass  plate,  cut  to  the  proper  diameter  and  sol- 
dered to  short  rings  of  the  I  inch  pipe  that 
were  out  and  formed  down  to  make  a  sliding 
inside  fit.  The  blower  mounting  is  formed  from 
1/16"  brass  and  soldered  to  the  main  cavity. 
The  pipe  that  carries  air  to  the  cathode  is 
square  channel  formed  from  brass  and  soldered 
hi  place.  Ka( her  than  cut  a  hole  in  the  main 
cavity  for  air  intake,  the  proper  area  is  drilled 
with  many  %  inch  holes.  These  allow  free  pas- 
sage of  air  but  do  not  lower  the  Q  of  the  cavity 
as  a  large  hole  would.  The  HV  bypass  is  made 
of  a  3  inch  square  of  a  scrap  of  the  main  cavity 
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THE  "SIX"  XMTR  CONVERTER 

WORKS  LIKE  A  CHARM!" 

In  North  Dakota,  South  Dakota,  See  It  At  The  John  Iverson 

Company,   Mi  not,  North  Dakota 

Continental  Electronics,  P.  0.  Box  16,  Sumter,  S.  C. 


ONLY 

$9995 


material   The  plate   is  secured    and   the   HV 
brought  out  by  a  10-32  bolt  thru  a  %  inch  hole 
and  teflon  insulation.  A  short  length  of  %  inch 
tubing  is  soldered  inside  this  plate  so  that  an 
appropriate  jack  on  the  end  of  the  rf  choke 
plugs  in  when  the  plate  line  is  installed.  The 
plate  circuit  tuner  and  air  exhaust  tube  is  VA 
inch  diameter  with  a  fine  thread  cut  over  a 
portion  of  the  outer  wall—salvaged  along  with 
a  thick  mitt  that   was  hack-sawed  into  two  thin 
ones,  one  soldered  to  the  end  plate,  and  the 
other  acts  as  a  lock-nut  after  tuning  is  com- 
pleted.   The   teflon    tubing   that   supports   the 
plate  line  at  the  trimmer  end  was  fabricated 
out  of  a  1/16"  thick  flat  piece  lapped  over  % 
inch  and  sewn  with  a  needle  and  cotton  thread 
by  hand.  It  is  a  force-fit  over  the  plate  line  and 
a  sliding  fit  over  a  Ji  inch  length  of  2  1/16  inch 
tubing  soldered  inside  the  end  cap.  The  plate 
line  is  held  in  good  thermal  and  rf  contact  with 
the  7650  plate  cooler  by  a  strip  of  very  stifF 
finger-stock  that  is  soldered  to  the  end  of  the 
line.   Use  of  regular  soft-solder  here  and   in 
fabrication  of  the  socket  as  a  safety  measure, 
for  it  will  soften  and  let  go  before  the  tube 
temperature  gets  dangerous,  yet  allows  normal 
operation. 

Close  overload  protection  in  all  element 
power  supplies  is  cheap  insurance  when  using 
hard-to-get  tubes. 


The  output  coupling  circuit  cover  plate  is 
made  of  another  scrap  of  the  4  inch  tubing. 
5%  by  2  inches.  A  square  hole,  5  by  1%  inches 
is  cut  in  the  wall  of  the  main  cavity  with  holes 
drilled  and  tapped  around  the  edge  to  secure 
the  plate,  A  3  inch  slot,  wide  enough  to  pass 
an  8-32  screw  is  drilled  and  filed  for  the  sliding 
short.  A  similar  slot  is  sweated  out  of  a  brass 
plate,  %  by  5  inches— 1/16"  thick-one  end  of 
which  bent  and  tapered  down  to  form  a  smooth 
junction  where  it  connects  to  the  center  con- 
ductor of  the  rf  connector.  This  male  type  N 
fitting  is  soldered  thru  at  the  proper  place  in 
the  coupling  cover* 

Socket  Construction 

Full  size  templates  and  exact  dimensions  of 
each  piece  of  material  are  not  of  much  value 
unless  a  precision  machine  shop  is  available, 
A  very  efficient,  if  not  pretty,  set  of  bypasses 
can  be  made  by  any  experienced  ham  if  com- 
mon sense  and  plenty  of  patience  is  available. 
The  finger-stock  is  Instrument  Specialty,  as 
specified  in  RCA's  7650  tube  data  sheets.  This 
material  could  be  scrounged  from  surplus,  I 
am  sure,  but  some  fresh  new  strips  will  make 
you  feel  'better,  if  poorer.  All  other  material 
used  is  1/16  inch  brass  plate  and  the  thinnest 
teflon  sheet  you  can  obtain.  Starting  at  the 
shield  partition,  going  toward  the  plate  circuit, 
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Various  sub-assemblies 

there  is  a  3J£"  disk  of  teflon,  then  a  3JJ"  disk  oi 
brass,  then  another  3Js"  circle  of  teflon,  and 
finally  another  brass  disk  that  is  3Ji"  QD,  this 
top  plate  has  a  hole  in  the  center  large  efio\igh 
to  clear  the  screen  and  its  fingerstock  that  is 
soldered   to  the  middle  brass  plate.   In  other 
words,  the  3ii"  disk  has  a  hole  cut  in  it's  center 
just  large  enough  to  slide  over  the  finger-stock 
that  contacts  the  screen  and  is  soldered  to  this 
finger-stock.  It  is  insulated  from  the  partition 
and  the  grounded  cover  disk  by  disks  of  teflon. 
The  complete  bypass  assembly  is  secured  In 
six  6-32  bolts  around  the  edge.  These  bolts 
contact  all  grounded  disks  and  the  holes  in  the 
partition  are  threaded  so  these  thru-bolts  make 
good  contact.  These  holes  in  the  screen  and 
grid  disk  are  enlarged  to  %"  to  provide  clear- 
ance. Filling  of  these  %"  holes  with  hand-made 
teflon  washers  1/16  thick  will  make  assembly 
much  easier.  A  6-32  bolt  soldered  to  the  screen 
disk  brings  the  screen  voltage  thru  W  holes  in 
the  partition  plate  and  all  other  parts  of  the 
bypass.  The  grid  finger-stock   and   bypass   is 
made  in  exactly  the  same  manner  on  the  cath- 
ode side  of  the  partition.  The  same  bolts  secure 
it  as  the  screen  assembly.  Another  6-32  bolt  is 
brought  out  in  a  manner  similar  to  the  screen 
to  supply  grid  bias.  The  finger-stock  that  eon- 
tacts  the  cathode  ring  is  soldered  to  a  disk  of 
brass  that  is  2"  in  dia.  This  is  supported  above 
the  grid  bypass  on  two  squares  of  formica.  Two 
very  short  4-40  screws  secure  the  cathode  disk 
to  these  insulators,  They  arc  held  by  two  of  the 
thru-bolts.  Filament  power  is  brought  in  thru 
a  Ji  inch  strip  of  spring  brass  insulated  by 
teflon. 

Use  of  the  grounded  disks  over  each  rf  by- 
pass disk  are  well  worth  the  extra  effort.  After 
final  assembly,  the  edges  of  these  outer  disks 
are  soldered  to  the  partition  in  six  spots  using 
a  very  hot  large  soldering  iron.  This  latter  re- 


finement might  not  be  necessary  on  432,  but 
was  helpful  on  1296.  Before  final  put-together, 
wash  and  dry  all  parts  carefully,  then  assemble 
well  away  from  the  construction  area,  for  a 
single  filing  of  silver  or  brass  between  the 
plates  means  complete  dis-assembly  and  re* 
build.  After  completion,  this  makes  a  rugged, 
extremely  efficient  UHF  socket. 

Cathode  Circuit 

Locate  two  holes  %"  from  the  edge  of  the 
main  cavity,  2%"  from  each  other.  Mount  a  type 
\  lilting  in  one,  and  the  cathode  tuning  capaci- 
tor in  the  other,  Solder  a  3K"  by  )i"  strip  of 
flashing  copper  to  the  capacitor  stator  and 
bring  straight  over  and  solder  to  center  con- 
ductor of  type  N  then  form  half  circle  and 
secure  under  one  of  the  mounting  screws  of 
the  rf  fitting.  Form  a  2X"  by  K"  strip  of  the 
same  material  into  a  single  turn  coil  and  solder 
to  stator  of  capacitor  and  the  other  end  to  the 
cathode  disk  at  a  point  nearest  the  capacitor, 
A  10  turn,  W  dia.,  #18  wire,  rf  choke  is 
soldered  to  the  filament  contact  strip  and 
brought  out  thru  the  wall  of  the  cavity  by 
means  of  a  feed-thru  capacitor,  The  screen  and 
grid  ring  studs  go  to  100  ohm  2  watt  carbon 
resistors  and  out  thru  feed-thru  capacitors. 
The  feed-thru  for  the  screen  must  be  rated  for 
1000  volts. 

Operation 

Power  supplies  are  necessarily  interlocked 
and  time-sequenced,  and  overload  protection 
is  furnished  for  both  plate  and  screen*  One- 
half   second   delay   after   antenna  transfer   is 
completed  is  mandatory  before  HV  comes  on, 
and  HV  is  removed  one  second  before  antenna 
can  be  transferred  back  to  revr.  It  happens 
that  the  power  supplies  used  for  this  amplifier 
are  variable  from  zero  up,  so  that  a  variety  of 
operating  conditions  have  been  tried.  I  have 
yet  to  find  a  really  accurate  means  of  measur- 
ing large  amounts  of  power  at  these  frequen- 
cies. Every  serious  432  nut  that  I  know  of  has 
a  4X150  running  straight  thru,  so  there  is  no 
drive  problem  with  this  amplifier.  I  have  found, 
as  always,  higher  plate  voltages  result  in  more 
actual  power  out  for  a  given  input  With  fust 
under  3  KV  on  the  plate  at  350  mils,  loaded 
heavily  (abt  420  volts  on  screen  to  control  in- 
put) for  max  if  out— there  is  more  than  600 
watts  heading  for  the  antenna.  If  this  rf  affects 
receivers  the  way  it  does  rf  line  and  hardware, 
I  am  going  to  have  some  fun.  Every  dummy 
load  and  half  the  feedline,  relays,  etc,  have 
gone  up  in  smoke  during  the  few  short  hours 
of  operation  since  this  beast  got  up  to  full 
power. 
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Conclusion 

The  number  one  deterrent  to  reasonable  re- 
Milts  bv  a  state-of-the-art  432  mc  station  is  the 

- 

rxtremely  narrow  patterns  of  even  niodest  sized 
arrays  at  this  frequency.  With  10  degree  beam- 
width  patterns,  it  is  necessary  to  make  sched- 
ules to  even  call  CQ  when  you  have  low  power. 
With  modern  tubes,  such  as  the  RCA  7650, 
high  power  can  be  efficiently  generated,  and 

m  can  talk  a  long  way  off  the  back  or  sides 
of  your  beam  with  this  power— and  if  someone 
happens  to  be  in  front- that  is  his  problem! 
This  kind  of  a  signal  can  be  heard  way  off  the 
peak  of  the  beam!   The  next  time  WWV  is 

nding  W-4  or  worse,  listen  with  the  beam 
somewhere  toward  North,  for  I  will  be  illu- 
minating the  whole  curtain  with  432.000  mc 
pwr.  After  you  have  peaked  your  beam,  I 
might  even  be  able  to  hear  your  low  power— 
build  tli is  rig  and  we  won't  have  to  wait  for 

auroral  .  .  .  K2TKN 


Book  Reviews 


l  SI\«;  THE  SLIDE  RULE  IN  ELEC- 
TRONIC TECHNOLOGY,  a  RIDER 
(#253)  book  by  Charles  Alvarez  is  an  excel- 
lent text  for  the  engineer,  radio  amateur  or 
technician  who  wants  to  learn  to  solve  prob- 
lems rapidly.  It  examines  the  application  of 
the  different  scales  of  the  slide  rule  to  typical 
problems.  Practice  problems  with  answers  are 
included.   Soft-cover,   109  pages,  $2.50. 

Are  you  wondering  how  to  interpret  sche- 
matic diagrams  or  trace  a  signal  path  through 
a  complex  circuit?  HOW  TO  READ  SCHE- 
MATIC DIAGRAMS  by  Donald  Herring- 
ton,  a  HOWARD  SAMS  publication  will  help 
answer  these  questions,  It  describes  and  illus- 
trates various  components  and  their  schematic 
symbols.  This  book  shows  the  step  by  step 
procedure  for  tracing  a  signal  through  a  typi- 
cal circuit.  Soft-cover,  128  pages,  $1.50. 

Alan  Lytel  has  written  a  TRANSISTOR 
CIRCUIT    MANUAL     (HOWARD    SAMS 

TCM-I  )  which  is  a  collection  of  the  current 
applications  of  semiconductors.  It  includes  a 
general  discussion  of  each  type  of  application 
and  then  a  specific  circuit  giving  the  compo- 
nent values.  This  book  would  be  a  valuable 
addition  to  the  library  of  anyone  interested  in 
transistors.  Soft-cover,  255  pages,  $4,95* 
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Our  New  Model  1062 

for  6  &  2  Meters 


This  new  model  will  ffive  up  to  500  watts  AM  & 
CW  linear,  up  to  1000  watts  pep  on  6  &  2  with 
a  7034  final.  60  C.F.P.M.  blower*  Requires  ap- 
proximately 5  watts  drive  on  6  &  2*  Voltage  re- 
quired—plate 800  to  2000  at  250  ma.  screen  300 
volts,  bias — 50  volts* 


Price — Sly  9.9  5    leas    power 


supply. 

Power  supply  $11935 
Both   only  S31?^0 


J&D  LABS 


73,  Hwy.  35 
Eatontawn,  N.  J. 
(201)   542-0840 


SPA 


N 


I       S       H 


Communicate  with  your  Spanish  neighbors  in  Ham 
lingo — English  to  Spanish,  including  the  alphabet, 
Cj-sifTTiaisi  numbers  and  other  ham  expressions* 
These  recordings  have  been  carefully  edited  to  make 
it  as  easy  as  possible  for  you  to  carry  on  a  simple 
QSO    in    Spanish. 

French.  German  and  mixed  code  groups  also  available. 

EACH    Recording   $2*O0 

ED-U-CORD  Box  120  Albion,  Mich. 


INS  NOISE  SILENCER 


Req.  $f4,98  now  only  $6*00  ppd.  while  supply  lasts. 
Ne**,  guaranteed,  and  complete  with  6AL6,   I2AX7, 

squelch  control,  and  mounting   brackets.  Don't  miss 
out.  Order  today. 

VANGUARD  ELECTRONIC  LABS        Dept.  H.2 

190-48  99th  Ave.  Mollis  23,  N,  Y. 


tow 

ANGLE 


see** 


AtiUntuii 


P  O  Bo*  23 

StonehomBQ 
Mo  is. 


j  lot  Amtgai  Skx 
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Mountain- 
Topping 

BLOOD 


or 


How  to  Work  49  W2fs  (and  a  couple  of 
3*s)  in  One  Evening,  on  2  Meter  Phone 
front  the  State  of  M{iine 


A  DETAILED  list  of  the  6  "MUST" 
items  follows.   //  you  do  operate  with  all  of 
them  we  guarantee  that  you  too  can  fill  pag< 
of  your  log  in  one  day,  with  nothing  but  sta- 
tions over  200  miles!  On  2  meter  phone! 

No.  1 

A  good  transmitter  of  some  power.  After 
many  years  {first  call  2EAV,  Rye,  N.  Y.,  1923) 
of  more  or  less  "amateur"  hill-topping  on  5, 
2K,  then  2,  ending  with  a  Gonset  III  which 
is  still  a  great  rig  for  my  money,  I  decided  to 
shoot- the- works.  More  or  less  careful  calcula- 
tions, and  many  talks  with  good  2  meter  sta- 
tions led  to  the  purchase  of  a  Johnson  6  &  2: 
an  Eico  modulator,  50  watts;  and  the  Heath- 
Kit  600  volt  power  supply;  as  written  up  in 
73,  November  I960,  I  have  never  had  a  mo- 
ment of  regret*  Input  has  been  kept  at  90 
watts  to  avoid  buying  another  5894,  and  the 
3  units  mounted  in  a  carrying  rack  as  shown 
in  the  pix.  Don't  forget  that  this  type  of  opera 
tion  calls  for  the  complete  station  in  your  car. 

An  important  part  of  the  rig  is  an  ae  genera- 
tor. Keeping  away  from  "bargains/*  I  chose  a 
Sears-Roebuck  750  watt  ac  job.  This  weighs 
some  80  lbs.,  but  with  two  baby-buggy  wheels 
and  the  "antenna  plank/*  it  goes  in  and  out 
of  the  Falcon  wagon  with  ease.  (By  the  way, 
don't  do  serious  mountain  topping  without  a 
stick-shift)  ,  Some  100  feet  of  ac  cable  keeps 
the  somewhat  noisy  putt-putt  away  from  the 
car  on  mountain  locations,  and,  very  impor- 
tant, allows  it  to  be  trundled  down  into  the 
bushes  where  it  does  not  bother  the  many 
sight-seers  who  may  be  found  up  there  during 


the  day.  Rangers  and  wardens  take  a  dim  view 
of  complaints  of  noise.  At  night  there  is  a 
different  class  on  band  who  are  not  so  fussy! 

No.  2 

A  good  receiver.  This  means  selectivity  and 
a  low  noise  figure.  Calibration  must  be  fair 
to  good  also,  as  you  will  always  hear,  "please 
look  for  my  friend  WA2  so  &  so  across  town. 
He  has  never  worked  Maine  yet*  He  is  on 
145,426!"  Having  a  Morrow  13  tube  amateur 
band  receiver  with  6  tuned  circuits  on  200  kc 
settled  the  tunable  if  portion  of  the  unit  An 
Ameco  xtal  converter  with  added  Nuvistor 
pre-amp  takes  care  of  front  end  requirements 
for  now.  These  units,  with  power  supply,  are 
also  mounted  in  a  earning  rack.  This  "carry- 
ing"  business  is  strictly  limited  to  in  and  out 
of  the  car,  piece  by  piece.  The  entire  set-up 
cannot  be  moved  any  distance  out  of  the  car, 
short  of  by  some  half  dozen  young  amateurs. 

No.  3 

A  powerful  beam.  This  means  as  near  to  20 
db  gain  as  possible.  It  does  not  mean  stacked 
halos,  home-made  3  elements,  etc,  I  will  admit, 
being  an  "antenna  man"  has  its  advantages 
here,  but  this  item  of  portable  beams  will  be 
taken  up  soon.  I  used  a  24  ft,  Yagi  (2  twelve 
loot  sections)  wide-spaced,  high  gain,  up  to 
2  years  ago?  at  which  time  a  36  footer  was 
tuned  up  (more  of  that  further  down  the  log). 
This  is  in  three  twelve  foot  sections,  with  a 
clip-on  top  guy  of  poly-propalene  (transparent 
to  radio  waves)  "Float-Rope,"  and  weighs  less 
than  10  lbs.  The  gain  is  somewhere  between 


20 


73  MAGAZINE 


17  and  19  db.  This  actually  means  that  both 
received  and  transmitted  energy  are  amplified 
some  60  to  70  times,  over  operation  with  a 
tuned  %  wave  dipole.  Don't  forget  though, 
GAIN  IS  EQUAL  TO  DIRECTIVITY!  The 
I  act  remains  that  when  you  are  in  Maine  and 
you  do  point  it  on  New  York,  your  90  watt 
signal  there  is  the  same  as  though  you  were 
using  a  6  kw  transmitter  and  a  dipole,  There 
are  other  advantages  too,  concerning  ground 
effects   (Again,  further  down  the  log). 

The  mount  and  rotator  used  for  the  beam 
is  shown  also,  although  it  is  not  too  good  in 
a  high  wind,  At  least  2"  masting  should  be 
used  to  counter  the  36  it.  torque.  Care  should 
be  taken  with  all  small  db  items  as  regards  rf. 
Don't  let  anyone  sway  you  with  ^that's  only 
%  db  and  you  can't  see  that!"  These  all  add  up, 
and  when  a  TWO-ER  (Benton  Harbor  1 
watter)  is  trying  to  get  his  call  through  to  you 
from  Hoboken,  N.  J.  with  a  busted  coat- 
hanger  antenna  indoors  (he  did,  too!)  you'll 
be  sorry!  Examples,  36  footer  instead  of  24; 
15  feet  of  mast  instead  of  car  top;  Times  Wire 
&  Cable  coax.,  T-4-50  (ft  db  less  attenuation 
than  RG-8/U);  operation  on  favorable  edge 
of  mountain  top  instead  of  back  from  the  edge 
(more  on  this  drop-off  later);  ifs  all  peaked; 
power  indicator  on  transmitter;  and,  well,  you 
get  the  point. 

No.  4 

Elevation.  Again,  we  don't  mean  2  or  3 
hundred  feet.  Let  the  West  Coast  boys 
snicker,  but  we  have  to  do  with  what  we  have, 
so  here  goes.  In  Maine,  the  top  of  Mt  Age- 
men  ticus  is  only  692  ft,  above  sea  level  but 
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A  NEW  OMNI-DIRECTIONAL 

50  mc.  and  144  mc. 

GAIN    ANTENNA    SYSTEM 

ON  A  TEN  FOOT  MAST 


AMATEUR  •  CIVIL  DEFENSE 
EMERGENCIES 


6  METERS-50  mc. 

Stacked  Turnstiles  up  to 
2    db    Gain.* 

Horizontally  Polarized  in  a 
360°    Pattern. 

2    METERS- 144    mc. 

Stacked   ''Big   Wheel"   up  to 
3,5    db    Gain.* 
Horizontally    Polarized    in   a 
360  °    Pattern* 

*    Reference     Dipole 

Single  Units  Available 
Turnstiles 

6  Meter— 49  mc.  to  50  mc, 
Model  ATS-50;  $15.95  net 
10  Meter— 27  mc.  to  31  mc, 
Model  ATS-28;  $18.95  net 
Stacking  Kits  for  Above: 
6   METER 

AT5-50SIC;    $3.00    net 

10   METER 

ATS-28SK;     $3.00     net 

2   Meter   BIG    WHEELS 
Single 

ABW-144;    $12.95   net 
Two    Stacked 
ABW-2-144;      $29.65     net 
Four  Stacked 
ABW-4-144;      $6275     net 


Illustration     above 
shows    the    Cush 
Croft    6  &2   Meter 
Base  Station    Package. 
This     installation     is 
Ideal     for    Amateur, 
Civil   Defense  or  any 
Emergency     Frequen- 
cy  Net  Control 
Stations. 


HAL0S  . . .  for  MOBILE  UNITS 

Companion    Antennas 
for  Base  Station 
Installations        / 

2   METER— 144   to    148    mt. 
*  Single    Halo    with    Mast 

Model   AM-2-M;    $870    net  """ 

•Stacked      Halo      with      Mast 
Model    AM  22;    $14.95    net 
6    METER-48    to    56    mc, 
•Single    Halo    with    Mast 
Model    AM-6-M;     $12,50    net 

TWO  AND  SIX  METER  DUAL      { 

HALO  WITH  MAST. 

Model    #AM-26;    $17.45    net 


SEE  YOUR  DISTRIBUTOR  FOR  MONEY  SAVING 
"COMPLETE  SYSTEM  PACKAGE".  INCLUDES 
DUAL  STACKED  TURNSTILES  &  BIG  WHEELS 
PLUS  DUAL  HALO.  ALL  ANTENNAS  ARE  CUT 
TO   YOUR   FREQUENCY, 

OFFER  ENDS  FEB.  28r  1963 


Manchester  N.  H 


621  Hayward  Street 
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it  sticks  up  all  by  itself  above  the  New  Hamp- 
shire and  Maine  coastal  flats,  with  a  lot  of  the 
highly  desirable  drop-off.  This  does  marvelous 
things  on  DX  for  a  vertical      sharp  beam. 

In  New  Hampshire,  Mt  Pack  Monadnock  is 
2280  ft,  and  in  Vermont  Mt  Equinox  is  3800 
ft.  above  sea  level  Note  that  these  are  all 
drive-ups,  remember  the  6  man  team?  From 
any  one  of  these,  using  5  of  the  six  "MUSTS" 
(leave  out  No,  5  "small  band  openings")  good 
QSO's  can  be  had  with  Charlie  W3I13H  in 
Philadelphia,  PaM  on  a  flat  band.  This  is  some 
300  to  350  miles  airline.  (And  no  QRM)! 

No.  5 

Medium  to  Small  Band  Opening,  A  "flat" 
hand  will  in  general  let  only  the  300  watters 
or  elevated  \V2*s  through  to  Maine,  even  with 
all  of  the  other   1  previous  items  on  hand. 

A  real,  "wide"  opening  will  clutter  up  the 
band  too  much,  with  W4's  in  there  shouting, 
etc.  What  is  needed  for  pages  of  continuous 
\V2"s  in  tin  log  is  a  sort  of  "limited  type"  of 
opening. 

This  condition  can  be  predicted  with  reason- 
able  success  by  following  the  high  pressure 
areas  over  the  region,  in  a  newspaper  which 
shows  them  (N.  Y.  Tribune,  Times,  etc.).  The 
trailing  edge  brings  good  conditions,  in  the 
summer  time.  The  isobars  (equal  pressure 
lines)  must  however,  run  parallel  with  the 
desired  path. 

No.  6 

A  Hard-Hearted  Operator.  Under  no  con- 
ditions must  a  call  from  a  WI  be  answered! 
This  would  immediately  break  up  the  string 
of  \V2*s  going  into  the  log!  They  will  wait  in 
line  to  work  Maine,  but  not  if  you  "waste  your 
time*'   with   '"locals!"  This  leads  to  plenty  of 


misunderstandings"  (a  slight  understatement) 
in  WI  land,  but,  as  they  say  Down  Easl, 
"You  can't  make  an  omelette  without  breaking 
eggs!"  Getting  down  to  the  facts  of  life,  some 
"little  guy"  (one  who  does  not  have  any  ol 
the  6  items  listed)  will  be  listening  with  a 
Communicator  II,  a  5  element  beam  on  the 
roof  ol  his  "Ranch."  down  on  the  flats  in  some 
river  valley  (an  awful  lot  of  new  homes  are 
built  on  this  kind  of  land.  The  old  Indians 
wouldn't  even  live  there!)  All  of  a  sudden 
he  hears  Maine  coming  through  nice  and  loud! 
WOW  EE,  he  starts  calling,  no  answer.  He 
listens  to  the  deal  and  hears  the  Maine  station 
coming  back  to  Gonsets  on  Long  Island.  Ol 
all  things!  "He  must  be  hearing  me!"  (You're 
right,  I  did!)  But,  what  can  you  do?  You 
didn't  build  all  those  racks,  cables,  masts, 
planks,  beams,  etc.,  put  them  all  in  the  car, 
drive  an  hour  and  a  half,  set  them  all  up  on  a 
mountain  top,  (you  even  have  to  locate  these 
drive-up  mountains  by  trial  and  error  over 
years)  sit  cramped  up  in  the  car  for  eight 
hours  fighting  off  all  kinds  of  ravenous  flying 
mountain-top  bugs,  and  then  pack  the  stull 
in  the  car  at  2:00  A.M.  and  drive  home  again, 
just  to  work  Wfs! 

Also,  many  operators  are  born  rag  chewers, 
local  operators,  etc.  They  like  long  QSO'sI 
They  just  cannot  understand  the  1%  minute 
contact  limited  to  antenna,  power,  &  signal. 
Occasionally  I  relax  and  have  a  long  QSO. 
Once  even  lor  over  an  hour  but  this  was  talk- 
ing about  coming  1298  mc  work.  So,  on  read- 
ing these  notes  maybe  some  of  the  Wl\s  will 
understand  the  Hard-Hearted  Operator  deal. 

That  ends  the  list  of  items.  The  log  for  one* 
of  those  evenings,  Mt  Agementieus,  near  York, 
Maine,  August  4th,  1961  follows. 

I  started  at  9  o clock  (P.M.)  at  the  low 
end  ol  the  hand.  You  will  see  how  long  it 
took    to    get    up    to   \\  A    territory    9:00   P.M. 
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W2DHB;  9:22  K2ATA;  9:32  W2IZA;  9:35 
W2XCF;  9:45  K2RTH;  9:55  K2LCU/2; 
10:00  K2LIO;  10:05  KINPE  (Xorwalk,  Conn, 
is  very  near  W2  land!);  10:10  K2BNK;  10:12 
VV1IBU  (I  must  have  been  getting  soft- 
hearted!); 10:15  W2CDO;  10:21  W2IGX; 
10:33  K2UAF;  10:35  W2WIY;  10:40 
W2UVU/2;  10:45  W2LJF;  10:50  W2COT; 
10:55  W2YPM;  11:05  W2BAH/2;  11:10 
W1JZA  (Conn.);  11:15  W3DJJ;  11:20 
W3LHF;  11:21  K2SJN;  11:25  WA2HFI; 
11:26  (real  short  contacts!)  WA2NMX;  11:30 
K1RBS;  11:31  K1IED;  11:35  WA2FBA; 
11:43  WA2DRK;  11:45  WA2GRE;  11:50 
WA2QEG,  (you  can  see  that  by  now  I  had 
gotten  up  into  the  technicians  band!); 
12:01  WA20LC;  12:08  WA2XUQ;  12:10 
WA2MDT;  12:14  W2EEW;  12:22  WA2DPV 
12:25  W2AMQ;  12:30  WA2CHN;  12:35 
WA20SY;  12:40  WA2MOY;  12:45  WA2HYV; 
12:46  K2IIHS;  12:50  W2IMG;  12:52  KlGSD; 
12:53  K2RRZ;  12:54  WA2LPJ;  1:00  W2QCR; 
1:02  KIDDY:  1:04  KIDIH  (see  what  hap- 
pens when  vou  answer  a  WI  call!);  1:05 
WA2XOF;  1.07  KINUM;  1:09  K2KME;  (must 
be  back  at  the  low  end  again);  1:12  K1NMO; 
1:15  K2EAF;  1:20  W2JJI;  1:22  W3SFY;  1:50 
W2AMJ;  2:00  K2DDE;  2:02  K2KRJ;  2:21 
WIUVZ;  2:25  K20RA;  2:29  WA2BAH;  2:35 
WV2SFG. 

So   then    I  packed   up   antenna,   putt-putt, 
mast,  etc.,  and  drove  home.  .  .  .  K1CLL 


DON'T  MISS  T 

Exclusive  to  readers  of  73.  6  meter,   150 


I  s 


mw.,  4 

channel,  transistorized  transmitter  with  AM 
modulator.  Complete  with  transistors  and  50.5  mc. 
crystal.  Requires  only  12  volts  at  approx.  35  ma 
Ideal  for  walkie-talkie  or  get  10  to  15  mile  range 
with  a  beam  Only  a  few  available  at  the  low 
price  of  $14.95  ppd, 

VANGUARD  ELECTRONIC  LABS  Dept.  H-2 

n0-48-99th  Ave.  Mollis  23,  N.  Y. 


iiiiiiitiiiHiiniitHliiMllIIIHMMlllitllllllllliitlllllllllllllllHIIIINIIIItllllllllllllUIIIH:: 


SUBURBOSTONIANS! 

READING-RANDOLPH 
HAM  GEAR-TRADES-REPAIRS 
SELL-SWAP-AND  EVEN  INSTALL!  ! 

READING,        BOB    (§(S^inl^[fcO        "   ™"D0LPH' 


MASS. 


MASS. 
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YOUR  INSURANCE  POUCY 

ALL  G.A.M.  FIXED  STATION  AN- 
TENNAS  (UHF)  &  (VHF]  ARE  IN- 
SURED  UP  TO  $250.00  AGAINST 
LIGHTNING    OR    WIND    STORM 

AT     NO     COST     TO     YOUI 


G.A.M.'s  FIRST  AGAIN! 

Simply    fill    out   G.A.M.'s    form   and    send  to  US 
when   you    byy    Model    TG-5-5   or  any    G,A»M. 
Fixed   Station   and    we'll    send   you   your   policy 
....   FREE!     Up    to     $250.00     protection    for 
cost  of   labor  far  the   re- installing,   or   replac- 
ing,  or   repairing   antenna  only   in  the  event 
that   antenna    shall    have   been   damaged   or 
destroyed   by   lightning  or  windstorm.  Offer 
good    in    U.S.A.    and   CANADA. 

TG-5-S  FIXED  STATION 

•  HEAVY    DUTY    CONSTRUCTION 

•  THREE    HALF    WAVE    ELEMENTS 

•  SWR   LESS  THAN   T.5-1 

•  MAKES    20    WATTS    SOUND    LIKE 
60   WATTS 

$95,00    LIST 


SEE  YOUR  DISTRIBUTOR  0ft  WRITE  GAM  DlfiKT 


*        •-• 


inc. 

13ft  Lintpln  Si  i  MlrrthfitCf,  H    H 


FANTASTIC       VALUE       IN 
CLOSED       CIRCUIT       TV 

BRAND   NEW— COMPLETE  SYSTEM   SHOWN 


LOW-LOW    $495.00 


o  metric      system      with      all      tutu 


\*  irc-d  ami  teste*!.  Less  V  id  icon  nnd  Ltn^— with  ^rUi-malics  (connecting 
cable*    and   plug*   onl%— supplied    but    iml    ,!*■■.<■  in  bird    I 

v^lirM  <!*  II 4  *f  •  t>  tl  — i  iompletc  system  with  tesl  *  if  I  icon,  lens^  and 
assembled    cables,    schematics,     wired    and     tested* 

Approx.    1/10   mfg*  sug*  resafe  price 

EIA  Standards  of  525  lilies^  60  Fields,  30  I  *Vami >  and 
2:1  interlace — Aspect  Ratio  7:3 — Capable  of  700  lines 
Horizontal  resolution  and  350  Lines  Vertical. 


'•'":':->:■:■•■•■■-' 


Camera  —  4  tubes  A.   Vio 
Control    Monitor  —    12  tubes   & 


Write  for  Caulks  ff  1273  "How  to  Build  a  Low  Ctwt  TV  Camera^*  Induct lal 
and  Broadcast  Cameras  and  equipment,  miscellaneous  accessories,  lenses,  trtpodf, 
etc.  only  50£. 

DENSON    ELECTRONICS    CORP.,    Box    85,    Rockville,    Conn.,    TR    5*5198 


Power  Supply —    II    tubes    &    trans 
31.5k*  crystal  controlled  oscillator. 
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Simplified 

8JK 


Beams 


James  Young  W6WAW 

(036  N.  Stanley  Ave.,  Apt.  #7 

Los  Angeles  46,  Calif. 


ONE  OF  THE  SIMPLEST  directive 
antenna  arrays  for  7  through  50  mc  is  the 
"flat-top,"  or  8JK  beam.  Since  1945  several 
versions  of  the  8JK  have  been  employed  at 
W6WAW  with  exceedingly  good  results,  es- 
pecially in  DX  work.  The  antenna  is  charac- 
terized by  a  bi-directional  gain  falling  between 
4  and  6  db,  plus  the  fact  that  it  produces  the 
low-angle  of  radiation  required  to  obtain  maxi- 
mum skip  on  multi-hop  DX,  even  at  fairly  low 
heights  above  ground  (approximately  one-half 


TYPICAL 

FOUR 
PLACES 


wavelength). 

The  original  8JK  design  employing  two 
single  wire  dipoles  fed  180°  out-of -phase  was 
somewhat  difficult  to  match  properly,  due  to 
the  low  impedance  viewed  at  the  feed  point. 
However,  the  famiiar  "twinplex"  configuration, 
employing  a  3- wire  folded  dipole  effectively 
raised  the  center  impedance  to  around  275 
ohms,  providing  a  fairly  good  match  to  a  300- 
ohm  twinlead  phasing  section  and  transmission 
line.  This  antenna  is  a  bit  cumbersome  how- 


SPREADER  INSULATOR  (z) 
6*TO  8" 


PLASTIC 
CLOTHES  LINE 


HOISTING 
LINE 


SPREADERS  (2) 
fxT  1 1  FT  LONG 


I60*  TWIST 


BRIDLE-       fc„_ 
MAKE  FROM  PLASTIC 
CLOTHES  LINE 


COAX 


FIG  I  -FIXED  8JK  HMC  BEAM 
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FANTASTIC 


ever  when  cut  for  7  or  14  me.  A  simpler  con- 
figuration is  to  make  the  folded  dipoles  from 
300-ohm  twinlrad.  This  produces  a  center  im- 
pedance of  approximately  150  ohms,  in  turn 
permitting  the  phasing  sections  to  be  cut  from 
150-ohm  tvvinlead. 

This  all  twin  lead  version  mav  then  be  fed 
with  a  72-ohm  transmission  line.  Tests  at 
W6WAW  have  shown  little  difference  between 
feeding  with  72-ohm  twinlead,  or  using  a  72- 
olim  coaxial  line.  However,  it  is  simpler  to 
match  the  coaxial  line  to  the  pi-network  out- 
put of  most  transmitters, 

The  8JK  antenna  can  be  shortened  approxi- 
mately 30%  by  folding  the  ends  inward  without 
degrading  performance  of  the  array.  This  per- 
mits erection  of  an  antenna  for  14  mc  having 
a  horizontal  space  requirement  of  26  by  11 
feet.  At  this  size  an  8JK  is  very  easily  con- 
structed as  a  rotable  array,  requiring  a  maxi- 
mum of  13  feet  turning  radius.  As  the  antenna 
is  bi-directional  this  also  permits  use  of  a 
simple  method  of  rotation,  as  only  180°  is  re- 
quired. 

Construction  of  both  a  fixed,  and  a  rotary 
version  of  the  8JK  are  covered  in  the  following 
details.  The  antenna  measurements  are  given 
for  14  mc  operation,  however  if  it  is  desired  to 
build  the  antenna  for  any  other  frequencv  be- 
tween  7  and  50  mc,  the  proper  dimensions  may 
be  found  in  Table  1. 

Fixed  Array 

First  cot  two  dipoles  from  300-ohm  tvvin- 
lead. These  should  be  32'  6"  in  length,  with 


6  meter  converter  $8.00  postpaid.  Complete  with  3 
high  frequency  transistors  and  49.4  mc.  crystal 
for  output  in  broadcast  band  or  36  mc.  crystal 
for  output  in  14-18  mc(  band.  Low  noise  and  bet- 
ter than  1  microvolt  sensitivity.  Operates  on 
6-12  V  DC. 

Limited   quantity — send   your  order  today. 
VANGUARD  ELECTRONIC  LABS  Dept.  "-2 

l90-48-99th  Ave.  HolHs  23,  N.  Y. 


HAM-TV 


INTERESTED 
YET? 


HAM-TV,  a  complete  book  on  the  subject  which  gives 
all  the  fundamentals  plus  full  instructions  on  putting 
a  station  on  the  air  for  under  $50  I  By  W^KYQ.  $3.00 
ATV  BULLETIN,  Published  bimonthly  for  all  ama- 
teurs interested  in  Ham-TV,  Issue  #4  now  out.  Lists 
all  active  TV  stations,  newest  circuits,  and  other  chit- 
chat. $K0fl  per  year 
MILITARY  SURPLUS  TELEVISION  EQUIPMENT 
by  W4WKM.  Photos,  description  and  schematic  dia- 
grams of  the  most  popular  surplus  TV  equipment: 
CRV-59AAE  television  camera,  the  CRV-59AAG  cam- 
era, CRV-52ABW  Television  Transmitter,  CRV-60ABK 
Television  monitor,  CRV-46ACD  Television  Receiver. 
These    are   units    of   the    ATK    Television    equipment. 

$1.00 


HARMONIC/TVI 
v  .PROBLEMS??? 


6  METERS 


TVS  ABLE  LOW-PASS  MAVERICK 

The  only  low~pass  filter  designed  expressly  for  6  meters. 
With  9  individually  shielded  sections  and  5  stages  tun- 
able forming  a  com  posit  filter  of  unequal  ed  performance. 
1  DB  loss,  Handles  400  watts  PL  35  DB  rejection.  Size 
5"  by  2"  by  3".  AMATEUR  SET  $16,9} 

MAVERICK  II  WITH  POWER  MONITOR 

Same  as  above  but  with  6  meter  power  Indicator  cali- 
brated in  watts  output.  Indicator  Size  4"  by  4"  by  4H". 
Slant  Face.  Reads  0-50.  0-400  watts. 

AMATEUR  SET  $34*95 

2  METERS 

BAND-PASS  MODEL  BP-144 

A  narrow  band-pass  filter  with  6  mc  pass  band  and  146 
mc  center  frequency.  1  DB  insertion  loss.  35  DB  atten- 
uation of  harmonics.  Handles  up  to  IBS  watts  PI. 
Size  4    by  2!£    by  2M".  AMATEUR  NET  $IL85 

Write  for  complete  brochures.    See  your  local  dealer. 
Manufacturers  of  the  finest  UHF  TV  Converter 
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DEPOT  SQUARE  & 
DIVISION  STREET 
SOMERVILLE,  N-J, 

TEL'  722-6311 
AREA  CODE  201 
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FIG  2 -ROTARY   *?J 

about  6  to  8  inches  of  excess  wire  left  on  each 
end.  Next,  cut  the  two  phasing  sections  from 
ISO-ohm  twinlead  These  should  be  12'  9"  in 
length*  Open  one  side  on  each  of  the  dipoles 
at  the  exact  center  and  connect  the  phasing 
sections.  These  connections  should  be  soldered, 
and  some  surplus  insulation  melted  around  the 
joint  for  protection- 

Twist  one  of  the  phasing  sections  180°  with 
regard  to  the  other  as  shown  in  Fig.  1  and 
connect  the  free  ends  of  the  two  phasing  sec- 
tions together.  Connect  the  72-ohm  transmis- 
sion line  (twinlead  or  coax)  between  this  junc- 
tion and  solder.  Wrap  this  connection  well 
with  tape  to  prevent  entrance  of  moisture, 
which  will  damage  the  coax. 

The  next  step  is  to  construct  the  spreader 
arms  and  antenna  bridle  as  shown  in  Fig.  1. 
Attach  a  glass  or  ceramic  insulator  to  each  end 
of  the  two  11  foot  spreaders,  An  easy  way  to 
do  this  is  to  drill  a  hole  through  each  end  of 
the  spreader.  Pass  the  end  of  the  bridle  line 
through  the  hole  and  secure  to  the  insulator, 
Measure  off  sufficient  line  for  the  complete 
bridle  and  connect  the  other  insulator  in  the 

TABLE  I 


LENGTH 

DISTANCE 

LENGTH  OF 

OF  PHASING 

BETWEEN 

FREQUENCY 

DIPOLE 

SECTION 

DIPOLES 

7.0 

66'  9" 

25'  8" 

22'  0" 

7.2 

65'  0" 

25'  0" 

22'  0" 

14.0 

33'  4" 

12'  10" 

II'  0" 

14.2 

32'  6" 

12'  9" 

1 1'  0" 

21.0 

22'  3" 

8'  6" 

8'  3" 

21.3 

21'  11" 

8'  5" 

8'  3" 

28.5 

16'  5" 

6'  4" 

5'  6" 

29.0 

16'  0" 

6'  3" 

5*  6" 

50.0 

9'  4" 

3*  7" 

3'  0" 

52.0 

9'  0" 

3'  6" 

3'  0" 

K   14- MC  BEAM 

same  manner.  Fabricate  the  second  spreader 
the  same  way. 

Insert  one  end  of  a  folded  dipole  section 
through  the  remaining  eye  on  each  of  the 
four  insulators.  Twist  the  two  wires  together 
at  each  end  of  the  folded  dipoles  and  connect 
the  spreader  insulators  at  each  end  as  shown 
in  Fig.  L  As  the  rf  voltage  at  the  end  of  each 
dipole  section  is  quite  high  the  spreader  insula- 
tors should  be  at  least  6  inches  in  length. 

Attach  a  hoisting  line  to  the  apex  of  each 
bridle  and  raise  the  antenna  into  position.  For 
best  results  the  array  should  be  at  least  35  to 
40  feet  above  ground  for  operation  at  14  mc* 

Rotable  Array 

The  rotable  8JK  is  constructed  exactly  the 
same  as  the  fixed  version,  except  no  spreader 
arms  are  employed.  Instead,  4  bamboo  poles, 
12  feet  in  length  are  used  to  support  the  ends 
of  the  antenna.  A  simple  center  construction 
is  shown  in  Fig,  2,  If  trouble  is  experienced 
with  "droop/'  the  ends  may  be  guyed  to  an 
extension  of  the  mast,  approximately  36  inches 
above  the  array* 

Lead  the  phasing  sections  off  to  the  mast 
and  tape  the  coax,  allowing  enough  slack  for 
180°  rotation.  No  attempt  will  be  made  here 
to  describe  the  various  methods  of  rotation,  as 
this  will  depend  upon  the  individual  installa- 
tion. However,  even  the  lightest  duty  TV  type 
rotators  will  prove  sufficient  for  this  type  of 
array  at  14  mc.  In  the  past  at  W6WAW  most 
beams  of  this  type  have  been  hand  rotated 
due  to  close  proximity  of  the  beam  mounting 
to  a  window  by  the  operating  desk, 

.  .  .  W6WAW 
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RESONATES  AT 
XTAL  FREQ 


Xtal  Oscillator 


This  unit  is  being  used  extensively  for 
generation  of  stable  frequencies  for  UHF, 
The  osc.  unit  should  be  constructed  on  a 
small  phenolic  board  and  placed  in  a 
vacuum  bottle,  which  may  be  buried  in 
the  ground.  The  plus  12  to  18  volts  is 
carried  on  the  center  conductor  of  the 
co-ax  so  only  one  cable  goes  to  the  osc. 
Any  good  NPN  if  transistors  suitable  for 
the  xtal  f re qnency  used  will  give  excellent 
results.  This  osc.  will  permit  multiplication 
of  a  7.814mc  xtal  times  162  up  to  1266 
mcs  by  means  of  a  tube  multiplier  string 
and  the  results  will  be  stable  within  cycles 
and  give  pure  do  beat  notes. 

The  6AK5  buffer  stage  raises  the  3  to  5 
volts  of  rf  at  51  ohms  up  to  50  to  60  volts 
at  the  Xtal  frequency  suitable  for  driving 
a  string  of  tube  multipliers.  The  Zener 
diode  is  a  handy  way  to  get  regulated  low 
dc  for  the  oscillator  from  available  B  plus, 

.  .  .  K2TKN 
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RESONATES  AT  XTAL 
FREQ   TAPPED  1/3 
FROM  TOP 
>5%GF  TURNS  OF 
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You  can  assemble  this  new 
Schober  Spinet  Organ  for  $550 
—  or  half  the  cost  of  comparable 
instruments  you  have  seen  in  stores.  The  job  is 
simplicity  itself  because  clear,  detailed  step-by- 
step  instructions  tell  you  exactly  what  to  do.  And 
you  can  assemble  it  in  as  little  as  50  hours. 

You  will  experience  the  thrill  and  satisfaction  of 
watching  a  beautiful  musical  instrument  take 
shape  under  your  hands.  The  new  Schober  Elec- 
tronic Spinet  sounds  just  like  a  big  concert-size 
organ  — with  two  keyboards,  thirteen  pedals  and 
magnificent  pipe  organ  tone.  Yet  it's  small  enough 
(only  38  inches  wide)  to  fit  into  the  most  limited 
living  space. 

You  can  learn  to  play  your  spinet  with  astounding 
ease.  From  the  very  first  day  you  will  transform 
simple  tunes  into  deeply  satisfying  musical  ex- 
periences. Then,  for  the  rest  of  your  life,  you  will 
realize  one  of  life's  rarest  pleasures  —  the  joy 
of  creating  your  own  music. 

For  free  details  on  all  Schober  Organs, 
marl  the  coupon  now.  No  salesman  will  call. 


THE 


0bmm 


,  CORPORATION 

43  West  61st  Street,  New  York  23,  N,  Y. 
Also  available  in  Canada  and  Australia. 

MAIL  THIS  COUPON  TODAY 


The  Schober  Organ  Corporation,  Dept-    Dl 
43  West  61st  Street,  New  York  23,  N«  Y. 

□  Please  send  me  FREE  booklet  and  other  litera- 
ture on  the  Schober  Organs. 

□  Please  send  me  the  Hi-Fi  demonstration  rec- 
ord, I  enclose  $2  which  is  refundable  when  I  order 
my  first  kit. 
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Frederic  Doughty  W3PHL 
General   Delivery 
Valley  Forge,  Pa. 


Double 


FOR  MANY  YEARS  there  have  ap- 
peared articles  in  amateur  radio  magazines 
which  have  compared  two  modes  of  radio  tele- 
phony,  namely  amplitude  modulation  and 
single  sideband.  Most  of  these  comparisons 
have  been  on  the  "equal**  basis  of  the  most 
simple  and  straightforward  operation  of  each 
mode.  Almost  without  exception,  these  articles 
treated  each  system  with  the  same  conditions, 
but  neglected  to  say  that  when  this  is  done, 
AM  could  be  at  its  minimum  effectiveness 
whereas  SSB  could  be  at  its  maximum  effeetiv- 
ness.  A  common  approach,  has  been  to  examine 
the  ability  of  a  given  final  rf  amplifier  stage  by 
first  assuming  maximum  operation  of  that  stage 
in  the  AM  mode  and  then  using  the  same  stage 
for  SSB.  Another  approach  has  been  to  assume 
equal  power  outputs  when  the  powers  were 
considered  to  be  the  unmodulated  AM  carrier 
and  the  SSR  output  with  tone  input.  In  almost 
all  such  comparisons  the  voice  modulating  sig- 
nal has  been  assumed  to  be  identical  for  both 
modes  ignoring  the  fact  that  certain  types  of 
voice  processing  are  advantageous  with  one 
mode  but  not  with  the  other.  If  two  modes  of 
voice  transmission  are  to  be  compared,  each 
mode  should  be  treated  wholly  to  itself,  and 
not  be  limited  by  restrictions  inherent  in  the 
other, 

There  are  many  amateurs  who  feel  that  the 
operation  of  the  most  effective  mode  is  para- 
mount and  that  the  so-called  savings  such  as 
total  power  consumed  from  the  power  line, 
overall  size  of  equipment,  possible  higher  pack- 
ing density  on  the  bands,  high  trade-in  value 
when  selling  out,  etc,,  are  insignificant  to  them 
when  compared  to  this  goal.  Therefore,  the 
comparisons,  which  follow  will  consider  three 
three  modes  of  radio  telephony  from  only  one 
view,  They  will  be  compared  only  on  the  basis 
of  the  maximum  effectiveness  possible  within 
the  limitations  of  the  amateur  regulations,  with 


optimum  conditions  available  at  both  transmit- 
ter and  the  receiver.  One  of  these  limitations 
concerns  the  power  that  may  be  used  by  the 
amateur.  This  discussion  will  consider  a  maxi- 
mum power  station  and  the  utilization  of  that 
power  in  the  most  effective  manner.  What  then, 
is  the  maximum  power  that  may  be  used?  The 
definition  of  the  maximum  power  limitation 
varies  according  to  the  mode  of  operation  being 
considered.  Since  all  three  systems  involve  the 
use  of  audio  signals,  sine  wave  tone  signals  will 
be  assumed  unless  otherwise  noted,  It  will  also 
be  assumed  that  only  the  final  rf  stage  supplies 
power  to  the  antenna. 


Power 


AM 


Conventional  AM,  double  sideband  with  car- 
rier is  limited  to  1000  watts  dc  input  (the  car- 
rier) plus  the  power  needed  for  100%  modula- 
tion. The  total  power  input  to  a  1  kw  AM  sta- 
tion is  therefore  somewhat  vague  because  the 
average  amount  of  power  needed  for  100% 
modulation  varies  over  a  wide  range.  Because 
of  differing  voice  characteristics,  use  of  clip- 
ping or  compression,  etc.,  the  average  audio 
power  might  vary  from  200  watts  to  well  over 
500  watts.  Clipping  has  been  used  extensively 
in  radio  communications  systems  because  clip- 
pers reduce  and  regulate  the  peak  value  of  an 
audio  wave.  Therefore,  clipping  allows  the  use 
of  higher  depths  of  modulation  and  provides  a 
safeguard  against  overmodulation.  Voice  of 
America  engineers,  after  conducting  detailed 
studies  of  means  of  combating  jamming,  re- 
ported that  clippers  provide  signal-to-noise  and 
interference  improvements  of  approximately  9 
db-  These  engineers  further  point  out  that  clip- 
pers offer  a  basic  advantage  over  compressors 
or  liniiters  in  that  clippers  operate  ins  tan  tan  e- 
ouslv.  Studies  of  many  speech  patterns  show 
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that  high-frequency  sounds,  necessary  for  good 
intelligibility,  normally  occur  immediately  after 
low-frequency,  high  amplitude  sounds.   Com- 
pressors, which  are  quick  to  reduce  gain  and 
slow  to  restore  gain,  effectively  reduce  the  am- 
plitude of  these  high   intelligibility,  high-fre- 
quency sounds.  Clippers,  being  instantaneous 
in  operation ,  do  not  suffer  from  this  limitation. 
It  is  possible  to  find  a  reasonable  maximum 
average  audio  power  figure  for  1002  modulated 
AM  by  assuming  tone  moduation  instead  of 
voice,    A   pure   sine   wave    modulating   signal 
would  require  500  watts  average  power  output 
from  the  modulator  going  into  the  final.  Clip- 
ping  and  filtering  of   this   sine   wave  would 
change  its  shape  and  significantly  increase  the 
amount   of  average  power  needed   for    100% 
modulation.  It  does  not  seem  unreasonable  that 
with  clipping,  the  average  audio  power  in  this 
example  could  be  increased  from  500  watts  up 
to  800  watts  or  more.  Therefore,  the  legal  total 
power  input  to  the  final  rf  stage  of  an  AM 
transmitter  might  well  be  1  kw  of  dc  power 
(for  the  carrier)  plus  800  watts  of  audio  or  a 
total  of  1800  watts.  The  dc  power  input  to  the 
final  stage  of  an  AM  transmitter  is  determined 
by  metering  the  plate  voltage  and  the  plate 
current  and  by  using  Ohm's  Law  that  P  =  E 
x  I,  An  oscilloscope  can  provide  a  means  to 
determine  when  the  degree  of  1002  modulation 
occurs,  but  will  not  indicate  the  average  power 
of  the  audio  needed  to  attain  this  point,  How- 
ever an  audio  average  power  indicating  device 
is  not  required.  Thus,  the  only  power  determin- 
ing devices  needed  to  meet  requirements  are  a 
dc  plate  meter  and  a  dc  ammeter.  It  should  be 
noted  that  dc  devices  read  average  and  that  the 
average  of  an  ac  signal  amplitude  is  zero,  so 
that  both  instruments  remain  at  the  same  read^ 
ing  with  or  without  modulation.  It  should  also 
be  noted  that  the  peak  envelope  power  of  a 
1  kw  AM  transmitter  modulated  100%  is  equal 
to  4  lew, 


Single  sideband  suppressed  carrier  has  a 
power  limitation  of  1  kw  average  dc  input  to 
the  final  rf  amplifier  stage.  With  an  average 
voice  as  the  program  source  and  proper  meter- 
ing, this  results  in  an  actual  peak  envelope  in- 
put of  2  kilowatts.  Speech  has  occasional  high 
power  low-frequency  (say  200  cycle)  com- 
ponents which  it  clipped  become  nearly  square 
waves.  When  a  square  wave  is  sent  through  a 
typical  low-pass  filter  which  may  pass  up  to 
the  11th  harmonic,  and  then  used  to  modulate 
an  SSB  transmitter,  the  peak  rf  power  is  in- 
creased three  times  over  what  it  would  be  in 
AM  modulation.  To  avoid  exceeding  the  peak 


power  limitation  of  the  law  (or  of  the  tubes 
being  used)  the  average  signal  level  must  be 
reduced  to  one-third.  Heavy  clipping  is  not 
effective  for  SSB  as  distortion  results  dvie  to 
the  inability  of  a  linear  response  to  the  wave- 
form and  there  is  a  further  loss  of  readability 
in  the  presence  of  noise. 

Since  a  dc  power  supply  is  the  only  source 
of  plate  input  power,  only  the  means  of  deter- 
mining this  power  need  be  considered.  As  in 
conventional  AM,  a  dc  voltmeter  and  dc  am- 
meter are  used  at  the  plate  of  the  final  rf  stage. 
The    dc   voltage   remains   constant  while   the 
ammeter  varies  in  accordance  with  the  ampli- 
tude and  shape  of  the  low  level  input  signal  to 
the  final  linear  amplifier.  Here,  as  in  AM,  the 
average  of  the  peaks  of  the  modulating  signal 
controls  the  average  power  as  much  as  does  the 
amplitude,  and  the  dc  ammeter  will  respond  to 
changes  in  either;  This  means,  that  with  a  fixed 
maximum  reading  on  a  dc  ammeter  as  a  guide, 
that  audio  with  occasional  high  peaks  and  a 
low   average  will  achieve  a   high  peak  input 
power  on  those  peaks,  Audio  having  little  dif- 
ference between  occasional  peaks  and  the  aver- 
age will  have  a  lower  peak  input  power  on 
those  peaks,  but  have  a  higher  average  peak 
input.  The  average  input  power  is  the  same  in 
both  of  these  cases,  for  the  dc  ammeter  was 
used  to  equate  the  powers  and  it  is  an  average 
reading  device  when  in  the  presence  of  a  vary- 
ing signal.  Because  of  the  character  of  the  cur- 
rent flowing  in  the  plate  cirouit,  a  specific  de- 
gree of  damping   of   the  meter  movement   is 
required.  This  is  reasonable  because  it  can  be 
seen  that  a  meter  having  a  very  high  degree  of 
damping  would  result  in  a  much  higher  input 
power  for  a  given  meter  reading  than  a  meter 
having  a  low  damping  figure.  The  meter  used 
by  amateurs  transmitting  SSB  is   required  to 
be  quarter  second  damped.  Using  Ohm's  law, 
that  P  =  E   x  I,  the  reading  on  such  a  meter 
while  the  operator  is  talking  is  used  with  the 
known  dc  voltage  to  determine  the  power  in- 
put, the  maximum  being  1  kw. 


Double  sideband  with  no  carrier  is  usually 
thought  of  as  being  similar  to  SSB  in  a  general 
sense,  both  systems  being  low  level  modulation 
systems  having  the  ability  to  cancel  out  the 
carrier.  However,  the  double  sideband  system 
described  in  this  article  is  a  high  level  modula- 
tion system  which  also  has  the  facility  of  re- 
ducing or  even  eliminating  the  carrier.1  The 
important  difference,  as  far  as  power  is  con- 
cerned, is  that  the  former  requires  a  final  ampli- 
fier of  relatively  low  efficiency  whereas  the 
latter  uses  a  high  efficiency  amplifier.  As  shown 
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in  Fig,  1,  a  pair  of  tubes  are  used  in  an  ri 
amplifier  in  such  as  fashion  that  they  are  con- 
nected hack-to-back  as  far  as  the  plate  power 
source  is  concerned.  Such  a  device  properlv 
operated  will  pass  electron  current  in  cither 
direction  equally  well.  Properly  connecth 
grid  and  plate  rf  circuits  and  applying  an  ac 
voltage  of  audio  frequencies  to  the  plate  input 
results  in  a  double  sideband,  no  carrier,  output 
signal.  Since  modulation  takes  place  in  the 
plate-cathode  circuit  of  both  tubes,  both  tubes 
may  be  operated  at  Class  C  efficiency.  It  can 
be  seen  that  since  there  is  no  dc  voltage  in- 
volved, that  a  dc  ammeter  placed  in  the  trans- 
former secondary  circuit  would  read  zero.  The 
average  of  an  ac  voltage  is  zero,  and  in  varying 
about  ground  the  average  voltage  on  the  final 
is  zero.  Thus,  dc  instruments  for  voltage  and 
current  would  result  in  apparently  zero  power 
regardless  of  the  amount  of  ac  or  audio  power 
used.  It  seems  reasonable  that  ac  rms  meters 
may  be  used  to  measure  the  power  input  in 
this  circuit.  Since  both  plate  voltage  and  plate 
current  vary  with  the  speech,  then  both  meters 
would  be  quarter-second  clamped.  It  should  be 
pointed  out  that  an  rms  reading  meter  reads 
.707  of  the  actual  peak  value  of  voltage  or  cur- 
rent The  voice  controlled  metering  is  utilized 
for  both  current  and  voltage  and  at  the  same 
time,  the  values  read  rms.  In  SSB  operation, 
using  a  fixed  dc  voltage,  the  peak  envelope 
power  is  twice  the  metered  average  power,  that 
is,  2  kw  PEP  for  1  kw  average  input.  The 
quarter  second  damped  meter  affords  this  ad- 
vantage. In  this  DSB  transmitter,  if  the  two 
quarter  second  damped  meters  were  peak  read- 
ing, then  a  1  kw  average  input  would  result 
in  4  kw  peak  envelope  power,  the  same  as  the 
AM  transmitter.  How  ever,  to  measure  average 


>wei\  rms  reading  meters  are  used.  Thus 
when  1  kw  average  power  would  be  indicated 
by  the  two  rms  reading  meters  during  speech, 

each  reading  would  be  multiplied  by    V  2  to 
calculate  peak  values, 

V ¥  x  E  x  V2"  x  I  =  2  \  P.  The  peak  en- 
velope* power  would  lli<in  approach  S  kw.  It 
should  be  noted  thai  Lhe  circuit  shown  in  Fig, 
1  can  be  used  as  a  straight  AM  transmitter 
simply  by  returning  the  modulation  transform- 
er to  a  power  supply  instead  of  ground.  Sup- 
pose then  that  a  dc  power  supply  is  connected 
to  the  modulation  transformer  of  sufficient  volt- 
age such  that  the  final  amplifier  may  be  loaded 
to  1  kw  of  dc  power  and  afford  a  match  to  the 
modulation  transformer.  Assume  that  the  trans- 
mitter is  modulated  100%  with  a  clipped  and 
filtered  sine  wave  tone  causing  a  total  average 
input  power  of  1800  watts.  If  the  voltage  from 
the  power  supply  were  gradually  reduced  and 
lhe  audio  power  gradually  increased  until  the 
dc  input  was  900  watts  and  the  audio  power 
900  watts,  the  total  average  power  would  still 
be  1MK)  watts.  At  this  point  the  carrier  would 
be  modulated  in  excess  of  100%.  Tin*  waveform 
of  the  rf  envelope  would  not  however  contain 
any  distortion  because  the  DSB  circuit  pro- 
vides a  continuous  response  of  the  proper  rf 
phase  to  the  entire  applied  audio  signal  regard- 
less of  the  polarity*  Thus  although  the  applied 
dc  voltage  was  over-modulated  there  are 
no  spurious  sidebands  created,  The  900  watt 
carrier  and  900  watts  of  audio  add  up  to  the 
same  1800  watts  as  our  sample  optimized  AM 
case.  Suppose  now  that  the  carrier  is  further 
reduced  by  lowering  the  dc  voltage  and  the 
audio  power  increased.  At  almost  zero  dc  volt- 
age the  carrier  could  be  reduced  to  1  watt  and 
the  average  audio  power  could  be  increased  to 
1799  watts,  still  the  same  total  average  input 
power  as  the  optimized  AM  station.  Of  course 
this  1800  watts  average  input  power  would  be, 
for  practical  purposes,  all  in  sideband  power. 

Efficiency  of  the  Final  Stage 

It  should  be  noted  that  the  selection  of  cer- 
tain voltage  to  current  ratios  can  improve  the 
efficiency  of  either  a  linear  amplifier  or  Class 
C  amplifier.  It  will  be  assumed  that  any  com- 
parison of  efficiency  between  the  two  has  been 
equalized  by  treating  each  under  the  same  con- 
ditions. 

AM 

_ — i — _ — 

Conventional  high  level  modulated  AM  can 
be  operated  at  the  efficiency  afforded  by  Class 
C  operation.  This  will  be  considered  here  as 
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75%,  At  this  efficiency,  out  of  the  total  of  1800 
watts  average  input  power  in  the  optimized  AM 
case,  the  total  average  power  output  will  be 
1350  watts.  Of  this,  750  watte  will  be  in  the 
carrier.  The  average  sideband  power  output 
will  be  600  watts  split  into  two  sidebands  of 
300  watts  each. 

SSB 


The  efficiency  of  a  single  sideband  sup- 
pressed carrier  linear  amplifier  will  be  con- 
sidered here  as  60%.  At  this  efficiency,  out  of 
the  total  of  1000  watts  average  input,  the  aver- 
age sideband  power  output  will  be  600  watts 
in  one  sideband. 

DSR 


The  double  sideband  amplifier  herein  de- 
scribed can  be  operated  at  the  same  efficiency 
as  the  AM  station.  With  the  same  total  average 
input  power  as  the  AM  station  the  average 
power  output  will  be  1350  watts.  This  is  the 
same  as  the  output  power  of  the  AM  transmit- 
ter except  that  all  the  power  is  in  the  side- 
bands, each  sideband  containing  675  watts. 

Reception  Capabilities 

For  the  purpose  of  this  discussion,  it  will  be 
assumed  that  the  signal  to  be  received  con- 
tains information  up  to  3  kc. 

AM 


The  most  common  method  of  detection  of 


conventional  AM  is  through  the  use  of  a  linear 
detector.  Assuming  the  bandwidth  of  a  receiver 
accepts  both  sidebands  and  the  carrier,  the 
detector  uses  the  carrier  to  demodulate  the 
sidebands.  The  carrier,  being  of  proper  phase, 
the  two  sidebands  add  together  to  form  die 
audio  output  from  the  detector.  By  having  such 
a  receiving  bandwidth,  in  this  case  6  kc,  the 
AM  signal  is  more  susceptible  to  interference 
than  a  mode  of  reception  which  is  more  nar- 
row. AM  can  be  detected  by  the  single  side- 
band method.  However,  in  this  case  fully  half 
of  the  sideband  power  is  discarded.  Although 
only  half  the  sideband  power  is  used,  it  is  very 
important  to  remember  that  the  other  sideband 
is  immediately  available.  Thus,  the  sideband 
experiencing  the  least  interference  can  be  con- 
tinually selected  under  varying  conditions  of 
interference. 

A  third  method  of  reception  would  be  the 
use  of  a  synchronous  detector  as  proposed  by 
W2CRFL2  This  method  ignores  the  presence 
of  the  carrier  and  uses  the  synchronous  infor- 
mation appearing  in  the  two  sidebands  to  con* 
trol  a  product  detector.  The  system  adds  die 
two  sidebands  of  a  double  sideband  signal  and 
allows  the  operator  to  select  the  interference 
to  be  rejected,  which  might  be  present  in  one 
of  either  of  the  two  sidebands.  It  accepts  the 
desired  signal  appearing  in  6  kc  of  the  spec- 
trum, yet  affords  an  effective  3  kc  bandwidth 
in  regard  to  interference  and  noise, 

SSB 


Normal  single  sideband  reception  can  be  ac- 
complished by  carrier  insertion  using  a  6  kc 
or  a  3kc  bandwidth.  Naturally,  since  all  the 
transmitted  signal  is  in  one  sideband  the  6  kc 
system  does  not  warrant  attention.  In  the  3  kc 
bandwidth  position  all  of  the  transmitted  sig- 
nal is  received  as  in  contrast  to  single  sideband 
receiving  AM,  The  facility  of  changing  side- 
bands is  of  course  available,  but  the  need  to 
change  sidebands  is  not  immediately  apparent 
to  the  transmitting  operator* 


In  double  sideband  no  carrier  reception,  we 
take  advantage  of  having  all  the  transmitted 
power  in  the  sidebands  as  in  SSB  and  by  using 
the  system  of  synchronous  reception  also  take 
advantage  of  the  effective  3  kc  bandwidth.  In 
addition,  we  can  immediately  select  either  one 
of  two  adjacent  3  kc  portions  of  the  spectrum 
at  the  discretion  of  the  receiving  operator. 

System  Performance 
AM,  SSB  and  DSB  will  be  compared  under 
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a  condition  where  sine  wave  tone  modulation 
is  used  and  the  9  db  reception  improvement 
possible  with  clipping  for  AM  and  DSB  trans- 
mission is  ignored. 

Assume  that  reception  with  3  kc  bandwidth 
for  AM,  SSB  and  DSB  is  to  be  considered.  The 
left-Hand  group  of  drawings  in  Fig,  2  shows 
what  takes  place  in  receiving  the  AM  signal 
The  spectrum  of  the  signal  consists  of  the  car- 
rier and  upper  and  lower  sidebands,  spaced 
1  kc  either  side  of  the  carrier.  Since  100  per 
cent  modulation  is  assumed,  each  sideband  has 
exactly  one-half  the  carrier  amplitude.  The  sig- 
nal is  tuned  in  so  that  the  carrier  is  placed  at 
the  low  frequency  edge  of  the  3  kc  bandwidth 
for  reception  of  the  upper  sideband  only-  The 
signal  arriving  at  the  second  detector  consists 
of  the  carrier  and  the  upper  sideband.  The 
resultant  audio  signal  in  this  case  is  the  beat 
between  the  two,  and  it  is  generated  in  the 
second  detector  by  the  vector  process  shown 
at  (A),  The  instantaneous  amplitude  is  equal 
to  the  vector  sum  of  the  carrier  and  the  side- 
band, but  since  the  two  are  on  different  fre- 
quencies this  sum  varies  at  a  rate  equal  to  their 
difference.  This  is  represented  by  the  circular 
path  followed  by  the  extreme  end  of  the  side- 
band vector,  and  in  this  example  the  sideband 
vector  would  rotate  1000  times  a  second  with 
respect  to  the  carrier  vector-  As  the  total  ampli- 
tude varies  from  the  carrier  level  to  maximum 
and   to  minimum   and  back,    it  generates  the 
audio  signal. 

In  the  single  sideband  case,  shown  at  center, 
only  the  upper  sideband  is  transmitted.  The 
upper  sideband  is  inside  the  3  kc  bandwidth 
of  the  receiver,  and  at  the  second  detector  the 
BFO  is  used  to  supply  the  missing  carrier.  At 
(B),  the  BFO  amplitude  is  shown  the  same  as 
that  of  the  carrier  in  the  AM  case,  The  side- 
band is  shown  with  the  same  amplitude  as  in 
the  AM  case;  the  process  of  generating  the 
audio  output  is  the  same,  so  the  audio  signal  at 
the  second  detector  is  exactly  the  same  as  in 


the  AM  case. 

The  ctaublc  sideband  case  is  shown  at  the 
right.  It  can  be  seen  that  only  one  of  the  two 
sidebands  will  be  accepted  by  the  3  kc  band- 
width; that  the  BFO  injection  will  be  necessary 
for  detection,  and  that  with  an  upper  sideband 
amplitude  equal  to  the  AM  and  SSB  cases  the 
output  audio  signal  (C)  will  be  equal  in  ampli- 
tude. 

Assume  that  the  upper  sideband  power  out- 
put in  each  case  is  100  watts.  An  AM  trans- 
mitter running  533  watts  carrier  input  at  75% 
efficiency  with  1  kc  tone  modulation  at  100% 
would  have  100  watts  output  in  the  upper  side- 
band.  A  SSB   transmitter  running   166  watts 
input  at  60%  efficiency  with  1  kc  tone  modula- 
tion would  have  100  watts  output  in  the  upper 
sideband.  A  DSB  transmitter  running  266  watts 
input  at  75%  efficiency  with  1  kc  tone  modula- 
tion would  have  100  watts  output  in  the  upper 
sideband.  Using  a  3  kc  bandwidth  for  receiv- 
ing,  and  assuming  tone   modulation   with   no 
audio  processing,  it  can  be  seen  that  an  SSB 
signal  having  an  input  equal  to  the  carrier  of 
an  AM  signal  would  have  a  detected  output 
3.2  times   (5  db)   the  output  of  the  detected 
AM  signal  (assuming  533  watts  input  at  60% 
eff,  =  320  W).  Likewise,  an  SSB  of  266  watts 
input  would  have  a  detected  output  L6  times 
(2  db)  the  detected  output  of  the  DSB  signal 
The  comparison  just  conducted  was  favor- 
able to  the  SSB  signal  because  of  the  band- 
width of  the  receiver.  Consider  the  use  of  syn- 
chronous detection  for  receiving  signals  having 
double  sidebands.  In  the  IowTer  section  of  Fig. 
2  the  AM  carrier  and  its  sidebands  are  drawn 
to  the  same  scale  as  above  for  easy  comparison, 
However,  the  receiver  bandwidth  for  the  AM 
signal  is  now  6  kc  and  both  sidebands  con- 
tribute to  the  audio  output  While  each  side- 
band  traces  a  circle,  in  the  vector  diagram, 
they  rotate  in  opposite  directions  and  at  the 
same  rate,  so  that  the  vector  sum  is  not  traced 
by  the  circle  but  moves  up  and  down  along  the 
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same  line  on  which  the  carrier  lies.  When  both 
sideband  vectors  are  along  the  same  line  as 
the  carrier  and  are  pointing  upward,  their  sum 
is  equal  to  the  carrier  amplitude  and  the  total 
amplitude,  carrier  plus  sidebands,  is  equal  to 
twice  the  carrier  amplitude.  When  both  he  on 
the  carrier  line  pointing  downward,  their  sum 
is  again  equal  to  the  carrier  amplitude  but  the 
direction  is  opposite,  so  the  total  amplitude  is 
zero.  Thus,  the  instantaneous  amplitude  varies 
between  zero  and  twice  the  carrier  amplitude 
and  the  audio  output  (D)  is  equal  to  these 
variations. 

In  the  center,  for  SSB,  *ht  same  sideband 
amplitude  has  been  retained;  that  is,  the  ampli- 
tude is  the  same  as  that  of  one  sideband  of  the 
AM  signal  In  fact,  everything  at  (E)  is  identi- 
cal with  (B) .  The  audio  output  has  exactly  half 
the  amplitude  of  the  output  from  the  AM  sig- 
nal and  so  has  only  one-fourth  the  power  of  the 
detected  AM  signal  On  the  right  side  at  (F), 
for  DSB,  the  same  amplitude  sidebands  appear 
as  at  (C),  and  here,  with  synchronous  detec- 
tion, the  audio  output  amplitude  is  equal  to 
the  vector  sum  of  both  sidebands.  This  is  possi- 
ble because  synchronous  detection  provides  an 
automatic  system  which  controls  the  frequency 
and  the  phase  of  the  BFO  and  exactly  replaces 
the  missing  carrier  which  is  needed. 


Assume  100  watts  output  for  the  upper  side- 
band, and  the  same  efficiencies  and  modulation 
as  before.  It  will  still  require  an  AM  transmitter 
of  533  watts  input,  an  SSB  transmitter  of  166 
watts  input,  and  a  DSB  transmitter  of  266 
watts  input  The  audio  output  amplitude  for 
both  the  AM  ease  and  the  DSB  is  twice  that 
of  the  SSB  and  thusly  is  four  times  the  power. 
Equating  the  output  of  the  detected  audio 
amplitudes  by  adjusting  the  power  inputs  at 
the  transmitters,  the  AM  and  DSB  inputs  must 
be  divided  by  four.  The  power  inputs  for  equal 
detected  audio  outputs  are  133  watts  input  on 
AM,  166  watts  on  SSB,  and  67  watts  on  DSB. 

As  a  function  of  the  method  of  reception, 
DSB  lias  gone  from  second  place  to  first  place 
in  the  power  input  comparison.  As  before,  if 
equal  power  inputs  are  assumed,  166  watts 
input  on  DSB  would  have  a  detected  audio 
output  2.5  times  (4  db)  that  of  the  detected 
output  of  a  SSB  signal  having  an  input  of  166 
watts.  An  input  of  133  watts  on  DSB  would 
afford  a  gain  of  2  times  (3  db)  over  AM*  An 
input  of  166  watts  on  AM  would  afford  a  gain 
of  1.25  times  (1  db)  over  SSB.  It  should  be 
remembered  that  synchronous  detection  per- 
mits the  ability  to  receive  the  6  kc  of  the  DSB 
signal  and  at  the  same  time  offers  an  effective 
3  kc  bandwidth  as  regards  interference  and 
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noise.  It  should  also  be  noted  that  the  power 
comparisons  were  for  steady  tone  modulation. 
The  Voice  of  America  engineers  found  that  9 
db  gain  in  signal  to  noise  ratio  can  be  obtained 
by  proper  voice  processing  and  if  a  change 
from  tone  modulation  to  voice  is  made,  the 
a  mtages  of  DSB  are  great  indeed.  Assume 
that  the  three  systems  are  to  be  compared  on 
a  voice  basis,  that  optimum  conditions  exist  for 
each  mode  at  both  the  receiver  and  the  trans- 
mitter cases  (B),  (D)  and  (F),  and  that  the 
instantaneous  peak  envelope  input  power  for 
each  mode  does  not  exceed  that  of  the  previous 
comparison  using  tone  modulation.  It  is  pos~ 
sible  for  DSB  using  voice  processing,  under 
these  conditions,  to  afford  a  gain  of  10  db  over 
SSB. 

Now,  setting  aside  the  comparisons  based  on 
output  power  or  peak  power  and  assuming 
each  transmittal  to  be  operated  at  the  amateur 
legal  limit  of  average  input  power  as  measured 
according  to  the  methods  previously  discussed, 
DSB  gains  an  additional  advantage  over  SSB, 
The  total  average  output  power  in  the  side- 
bands of  the  AM  signal  was  600  watts;  in  the 
sidebands  of  the  DSB  was  1350  watts;  and  in 
the  sideband  of  the  SSB  was  600  watts.  As- 
sume the  use  of  synchronous  detection  for  the 
AM  and  DSB  signals  and  normal  BFO  injec- 


tion for  SSB.  It  can  readily  be  seen  that  DSB 
enjoys  an  advantage  of  43£  times  the  detected 
audio  output  power  of  the  SSB  signal;  2.25 
times  the  detected  audio  output  power  of  the 
AM  signal. 

A  Further  Description  of  the  DSB  Circuit 

A  plate  modulated  AM  transmitter  can  be 
converted  to  DSB  with  little  effort  or  additional 
expense.  All  existing  stages  of  rf  and  af  except 
the  rf  final  can  be  used,  A  rig  already  having 
two  tubes  in  parallel  or  push  pull  easily  lends 
itself  to  the  conversion.  It  should  be  noted  that 
PI  network  output  is  possible  by  using  shunt 
fed  push-pull  grids  and  shunt-fed  parallel 
plates,  A  neutralized  rf  final  already  using  two 
tubes  merely  needs  the  addition  of  a  filament 
transformer,  a  grid  resistor  and  the  shunt 
chokes  and  capacitors. 

The  circuit  shown  in  Fig.  1  is  not  confined 
to  the  use  of  t nodes,  Tetrodes,  which  require 
much  less  drive,  can  be  used.  No  additional 
supply  is  needed.  Each  screen  should  have  the 
proper  screen  resistor  returned  to  the  same 
source  as  its  respective  plate.  This  is  shown  in 
Fig.  3.  When  using  either  circuit,  initial  tune- 
up  must  be  done  in  the  AM  position,  that  is, 
by  applying  a  known  dc  voltage  to  the  modu- 
lation transformer.  Application  of  rf  drive  will 
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cause  the  carrier  tube  to  respond  in  a  normal 
manner  and  the  grid  current  should  be  maxi- 
mized and  the  plate  current  dipped  to  reso- 
nance. If  tetrodes  are  used,  the  plate  and 
screen  current  will  indicated  on  a  common 
meter  and  this  total  current  should  be  used 
when  determining  the  match  to  the  modulation 
transformer.  The  fixed  bias  supply  is  used  so 
as  to  protect  the  rf  final  in  the  event  of  failure 
of  the  drive.  The  series  grid  resistor  provides 
any  bias  above  the  minimum  fixed  voltage 
needed.  It  is  necessary  that  the  total  bias  on 
both  tubes  be  equal  and  that  the  value  is 
sufficient  to  ensure  Class  C  operation  over  the 
entire  range  of  voltage  which  may  appear  on 
the  plates.  The  audio  choke  and  VR  tubes  at 
the  screen  of  the  carrier  tube  ensure  that  any 
dc  shift  in  screen  voltage,  which  could  result 
from  a  failure  of  drive,  is  restricted  to  a  small 
value.  Without  this  circuit,  under  a  no  drive 
condition  the  screen  voltage  would  rise  to  the 
plate  voltage,  and  the  fixed  bias  would  no 
longer  be  at  cutoff.  If  it  can  be  determined  that 
the  grid  drive  and  grid  bias  (and  for  tetrodes 
—the  screen  resistor)    are  the  same  for  both 
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A— 100%  Modulation 


B— 200%    Modulation 


C— 300%  Modulation 


tubes  and  that  both  tubes  are  treated  identical- 
ly, in  an  rf  sense,  then  there  is  good  assurance 
that  the  two  tubes  will  respond  equally.  CM 
course,  an  oscilloscope  can  be  used  to  ensure 
this,  Application  of  a  tone  input  while  in  the 
DSB  position  will  provide  the  classic  DSB  en- 
velope pattern.  If  there  is  a  difference  in  ad- 
jacent peaks  of  the  DSB  envelope  pattern,  the 
series  grid  resistors  can  be  changed,  one  at  a 
time,  until  a  classic  pattern  is  obtained.  Since 
the  rf  circuit  is  a  balanced  modulator,  there 
should  be  no  need  for  neutralization.  With  no 
modulation,  any  rf  appealing  in  the  plate  cir- 
cuit while  the  modulation  transformer  is  re- 
turned to  ground,  will  probably  be  due  to  poor 
engineering  layout  and  should  be  corrected  by 
changing  the  layout. 

Conclusion 

The  circuit  of  Fig,  1  has  been  in  use  by  the 
author  for  two  years  and  has  proved  to  be  very 
effective.  The  transmitter  is  operated  as  a 
double  sideband  reduced  carrier  rig,  running 
600  watts  dc  input  and  1200  watts  peak  audio 
input  (See  Fig.  4B).  The  carrier  (600  W) 
permits  detection  of  the  signal  with  an  AM 
receiver  with  some  accompanying  distortion. 
Although  very  few  synchronous  receivers  are 
in  use  today,  the  DSB  signal  does  well  with 
ordinary  SSB  receiving  techniques,  The  syn- 
chronous detector  was  built  as  an  adapter  to 
an  existing  receiver,  being  connected  to  the 
output  of  the  last  if  amplifier.  It  seems  that 
when  double  sideband  is  transmitted  and  re- 
ceived in  an  efficient  manner  it  has  a  consider- 
able advantage  over  the  other  modes.  The 
simplicity  of  the  circuit  and  the  possible  con- 
version of  an  existing  rig  should  appeal  to  the 
home  brew  addict.  The  use  of  an  SSB  receiver 
to  receive  DSB,  selecting  the  sideband  most 
clear  of  QRM,  should  prove  an  intermediate 
step  to  synchronous  detection. 

In  conclusion,  it  is  intuitive  that  the  concen- 
tration of  all  the  sideband  power  m  one  side- 
band results  in  an  advantage,  however,  it  is 
equally  intuitive  that  the  more  narrow  a  signal 
becomes  the  more  susceptible  to  interference  it 
becomes,  or,  the  more  difficult  it  is  to  tune  out 
interference.  Of  course,  only  the  receiving  oper- 
ator is  able  to  choose  which  sideband  about  a 
given  frequency  is  most  clear  of  interference 
at  any  given  instant  and  this  choice  is  con- 
tinuously available  with  double  sideband. 

.  -  .  W3P1IL 


D— 400%  Modulation 


lOv*r  Modulation  Wit  li.au  flatter,  O,  G.  Villan] 
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Some  Do  utile  SMcbatuI  Reference  Material 


1.  Synchronous  Detection  of  AM  Signals 

Proc.  NEC  pp  121-129,   Oct.   1951 

2,  Synchronous   Communications 
Proc.  IRE.  Dec.  1956 

*If  equal  average  powers  are  assumed  for  SSB  and 
synchronous  AM  it  can  easily  be  shown  that  iden- 
tical S/N  ratios  will  result  at  the  receiver.  The 
additional  noise  involved  from  the  reception  of 
two  sidebands  is  exactly  compensated  for  by  the 
coherent  addition  of  these  sidebands.  The  9  db  ad- 
vantage often  quoted  for  SSB  is  based  on  a  full 
AM  carrier  and  a  peak  power  comparison.  If  in- 
telligent jamming'  rather  than  noise  is  considered 
there  exists  a  clear  advantage  of  two-to-one  in 
average  power  in  favor  of  synchronous  AM.' 


WW 


3-   DSB   vs.   SSB   Systems 

Proc.  IRE,  April   1957,  pp  534-538 

\  .  .  AM,  if  brought  up  to  date  by  giving  it  the 
same  advantages  (carrier  suppression,  improved 
frequency  stability*  and  improved  receiving  tech- 
niques) proposed  for  SSB*  would  be  by  far  the 
more  desirable  system*"  "For  a  good  many  years 
now  various  groups  have  been  attempting  to  con- 
vert the  radio  amateur  to  SSB  and  to  date  these 
groups  have  enjoyed  some  measure  of  success*. 
Recently  a  small  number  of  amateurs  have  been 
told  about  DSB  and  have  been  using  the  modula- 
tion method.  Some  of  these  people  have  employed 
flipping  and  filtering  in  their  equipment  and  their 
experiences  to  date  seem  to  bear  out  the  claim 
that  there  is  a  sizable  power  gain  over  SSB  to  be 
had.  Thus,  we  may  be  facing  an  actual  battle  be* 
tween  DSB  and  SSB  for  survival  under  conditions 
that  in  many  respects  are  not  unlike  the  condi- 
tions to  be  found  in  a  military  combat  area.  Al- 
though any  amateur  operating  experience  must  be 
interpreted  very  carefully  when  applied  to  areas 
outside  this  field,  the  results  of  the  DSB-SSB  battle 
on  the  amateur  bands  bears  some  watching*  This 
situation  will  be  altered,  of  course*  by  anj  amateur 

regulations  which  discriminate  against  DSB  either 
on  an  input  power  basis  or  by  giving  SSB  exclu- 
sive use  of   certain  frequency  assignments." 

4.  The  Use  of  Speech   Clipping  in    SSB   Communications 

Systems 

Proc,  IRE,   Aug.   1957.  p.   1148 

•\  .  .  It  would  appear  that  the  important  advan- 
tages obtainable  by  the  use  of  simple  clipping  sys- 


tems   may    not    be    fully    enjoyed    by    conventional 

reduced  or  suppressed   currier  SSB  systems/* 

5.  Selection   of  Modulation    for   Speech   Communication 
ELECTRONICS0.  March  1958,  p.  56 

An  analysis  of  AM,  DSB,  SSB,  and  FM,  showing 
DSB  to  be  the  best  overall  system  of  communica- 
tion., 

6.  AM   Transmitters  as  SSB   Jammers 
Proc,    IRE,   Dec.    1958,   p.   1980 

A  properly  placed  125  watt  output  AM  signal  with 
speech  clipping  efltecively  jams  a  1  kw  output  SSB. 

7*  PoisHon,    Shannon   and    the    Radio   Amateur 
Proc.    IRE,  Dec.   1959,  p.   2058 

"Congested  band  operation  as  found  in  the  ama- 
teur service  presents  an  interesting  problem  in 
analysis  which  can  only  be  solved  by  statistical 
methods.  Consideration  is  given  to  the  relative 
merits  of  two  currently  popular  modulation  tech- 
niques. SSB  and  DSB.  It  is  found  that  in  spite  of 
the  bandwidth  economy  of  SSB  this  system  can 
claim  no  overall  advantage  with  respect  to  DSB 
for  this  service*  It  is  further  shown  that  there  are 
definite  advantages  to  the  use  of  very  broadband 
techniques   in  the  amateur  service," 

8.  Poisson,    Shannon    and   the   Radio  Amateur 
Proc.   IRE,   Aug,    19f,Qf   p.   1498 

DSB   vs.    SSB   in    the   presence  of  jamming. 

9.  Traffic   Efficiencies   in    Congested    Band    Radio   Systems 
Proc.    IRE,  Nov.    1960,  p.    HMO 

DSB  vs.  SSB 
10,   Supnressed-CarritT    AM 

QST,   March    1957,   p.   19 
XL  The  AM  Equivalent  of  SSB 

QST,  Jan.  1954,   p.   19 
12*  DSB  vs.  SSB 

QST    May   1957,  p.   42 
13*   High-Level   Balanced   Modulator  for   DSB 

QST,  April  1960,  p.  22 

14.  Single  Sideband    Communication 
Proc.  IRE*  March  1961,  p.  632 

"SSB's  principle  "advantage*"  is  its  spectrum  con- 
servation .  *  ■  examining  Shannon's  equation  for 
channel  capacity 

c     w  log*  {(11  +  P/N)    

it  can  be  readily  seen  that  the  required  receiver 
signal-to-noise  ratio  goes  up  exponentially  as  the 
channel   bandwidth   is   reduced.1 

15.  Double   Sideband 
CQ,  Jan.  1957,  p.  26 
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Stutterless  Vox 


IX  an  ordinary  VOX  circuit,  there  is  some- 
times the  problem  of  relay  stutter  at  mar- 
ginal levels  of  voice  input.  There  is  also  the 
problem  of  quick  pull-in  and  proper  delay. 
If  the  bias  rectifier  capacity  is  small  enough 
to  charge  fast,  it  is  too  small  to  give  adequate 


In  the  circuit  shown  VI  is  the  trigger  tube 
(almost  any  triode  will  do)  with  its  cathode 
resistor  Rl  adjusted  so  it  draws  enough  cur- 
rent to  keep  the  NE2  bulb  from  firing.  As  soon 
as  some  negative  voltage  from  the  control  rec- 
tifiers appears  on  its  grid,  the  NE2  fires,  apply- 
ing a  positive  voltage  on  the  grid  of  tire  relay 
tube,  cancelling  its  cutoff  bias  from  the  bias 
supply  (a  voltage  doubler  from  the  heater  cir- 
cuit). 


Harvey  Pierce  W0OPA 

As  V2  conducts,  the  relay  closes,  with  one 
set  of  contacts  turning  on  the  transmitter, 
while  the  other  set  grounds  point  "A/*  This 
puts  the  .1  mfd  capacitor  in  parallel  with  the 
.01  capacitor  in  the  grid  circuit  of  the  trigger 
tube.  And,  as  the  ,1  capacitor  has  been 
charged  from  the  plate  supply  in  the  polarity 
shown,  the  trigger  tube  acquires  a  substantial 
charge  that  keeps  the  transmitter  from  imme- 
diately going  off  the  air  or  chattering,  and  the 
added  capacity  increases  the  delay  time  for 
talking. 

As  the  operator  stops  talking,  and  the  NE2 
goes  out,  bias  is  restored  to  V2.  The  relay 
opens,  and  the  .1  capacitor  charges.  During 
this  charge  time  the  trigger  tube  grid  is  held 
positive,  holding  the  transmitter  off  the  air  for 


FEBRUARY   1963 


37 


XMTft 


B  + 


^Xl 


►05 


t 


w 


I 


-A/W 


£ 


T 


CONTROL 

BIAS*- 


2  7Q   K 
!W 


220  K 

1/2  W 


II 


NE2 


RECTIFIERS 


GNO 


01 


4  V. 

I/2W 


£  \   TRIGGER 

"~ WTU8E 

i 1  io 


ry    .;;» 


^ 


o- 


/T\ 


02 


Rl 


^f 


63v 


390K 
1/?  W 


100K 

■ 


6  3v 


R? 


Rl,  R^,  SEE     TEXT 


a  short  time,  again  preventing  stutter. 

The  cathode  resistor  of  V2,  R2,  is  selected 
to  limit  the  current  thru  the  tube  to  that  rec- 
ommended for  the  relay.  V2  is  shown  as  a 
beam  tetrode,  but  a  pentode  or  triode  can  be 
used  instead,  depending  on  the  current  re- 
quired for  the  relay  used.  Other  resistors  are 
of  typical  values.  Switching  in  a  4  meg  re- 
sistor in  parallel  with  the  10  meg  gives  a 
choice  of  long  or  short  delay,  but  a  10-meg 
variable  resistance  could  be  used  instead.  Plate 
supply  voltage  should  be  over  150  volts. 


The  .1  mfcl  capacitor  must  be  of  high  qual- 
ity, with  over  1,000  megohms  leakage  resist- 
ance. The  capacity  may  be  increased  or  de- 
creased, if  desired*  to  increase  or  decrease  the 
hold  time. 

For  those  who  have  been  bothered  in  the 
past  by  having  their  home-made  VOX  re-cycle 
or  motorboat,  this  is  a  cure.  The  real  cause  is 
switching  transients*  however,  and  a  cure 
can  be  had  without  building  this  circuit  by 
carefully  "de-sparking'*  each  and  every  contact 
in  the  transmitter-receiver  control  circuits.  Per- 
sonally, I  prefer  this  circuit.  t  .  ,  W^OPA 


Ballast  Replacement 
for  the  NC-300 


Robert  Hall  K6GVB 
Post  Office  Bo*  24 
Talmage,  California 


CH0RTLY  after  purchasing  my  National 
^  NC-300  receiver,  the  4H4C  ballast  burned 
out.  At  that  time  I  ordered  a  replacement  and 
a  spare.  Since  then,  the  spare  has  been  used 
and  replaced*  The  receiver  has  been  very  satis- 
factory except  for  these  frequent  ballast  re- 
placements. 

Other  NC-300  owners  have  voiced  the  same 
complaint,  so  it  seemed  logical  to  look  for  a 
solution.  One  ham  replaced  the  ballast  with 
a  6V6-GT.  He  sacrificed  stability  for  reliabil- 
ity, as  this  ballast  is  used  to  stabilize  the  first 
oscillator  heater  current. 

The  following  solution  should  be  quite  re- 
liable and  offers  improved  heater  voltage  regu- 
lation. A  transistorized  voltage  regulator  was 
built  which  plugs  into  the  4H4C  socket.  The 
only  modification  to  the  receiver  consists  of 
soldering  ground  leads  to  pins  1  and  8  of  the 
4H4C  socket. 


The  first  oscillator  heater  circuit  is  shown 
in  Fig,  1* 

The  circuit  in  Fig.  2,  replaces  the  4H4C  bal- 
last. 

This  regulator-rectifier  supplies  6.2  VDC 
with  less  than  np«l  volt  variation  over  an  AC 
input  range  of  105  to  130  volts.  Resistor  R3 
is  necessary  if  the  output  voltage  is  high*  In 
my  case,  the  output  was  6.4  volts,  A  .47  ohm 
resistor  was  added  to  bring  the  output  down 
to  6*2  volts.  The  value  of  this  resistor  is  de- 
termined by  Ohm's  Law,  (6.4-6.2)  divided  by 
.45  (heater  current)  equals  .44  ohms.  I  used 
the  nearest  available  value. 

My  unit  was  built  on  a  2^"  x  4%"  alumi- 
num plate.  This  plate  was  soldered  to  the 
metal  base  of  a  discarded  2E26  tube.  The 
aluminum  to  brass  soldering  job  is  easy  if 
SAL-MET  flux  is  available.  If  not,  the  plate 
can  be  bolted  to  the  socket.  The  plate  should 
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be  oriented  as  shown  in  the  drawings  (Fig. 
3).  The  2N257  transistor  was  mounted  in  a 
Motorola  MK-15  mica  insulated  socket,  The 
2N270  was  mounted  by  its  leads.  None  of  the 
wiring  is  critical  and  the  transistor  types  were 
chosen  because  they  were  available.  Almost 
any  diamond  shaped  power  transistor  will  re- 
place the  2N257.  The  J\:i70  can  be  replaced 
by  a  PNP,  audio  type,  transistor  having  a  col- 
lector dissipation  of  150  mw  or  better, 

.  .  .  K6GVB 

— Parts  List — 
Ql      Sylvania     2N270     transistor,     or    equiv. 
Q2      Sylvania     2N257     transistor,     or     equiv. 
CR1  Motorola  *4M6.8Z10  zener  diode,  or  equiv. 
CR2  Diodes  Inc.    DI-56  silicon   rectifier,  or  any  .75   amp, 

50  piv  Diode. 
CI      Sprague   TVA-1I62,   500    mfcl.    @    15    v, 
TRANSISTOR  SOCKET  Motorola  MK-15. 
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Howard  Burgess  W5WGF 
1801   Dorothy  Street,  NE 
Albuquerque*  New  Mexico 


THE  OLD  SAYING  "If  it  works  it  is 
obsolete"  pretty  well  sums  up  why  hams  who 
like  to  try  new  circuits  and  build  new  gear 
just  keep  right  on  trying  and  building.  This 
sort  of  philosophy  is  good  for  the  progress  of 
the  art,  but  it  usually  results  in  a  chassis  that 
looks  as  though  it  had  taken  a  charge  of 
buckshot  at  twenty  paces. 

After  several  modifications  to  modifications, 
what  started  as  a  super  het  may  end  up  as  a 
transmitter.  Or,  it  may  never  end  up.  Not  only 
is  the  chassis  lost  but  most  important  is  the 
time  lost  in  duplication  between  projects. 

There  may  be  several  answers  to  the  prob- 
lem but  one  is  as  simple  as  a  set  of  A  B  C 
building  blocks.  It  is  the  use  of  modules.  Per- 
haps the  first  attempt  at  a  module  system  was 
a  set  of  A  B  C  blocks.  In  the  A  B  C  system 
the  same  units  can  be  used  over  and  over 
again  to  build  many  words.  A  similar  system 
used  for  communications  and  electronics  cir- 
cuits can  work  equally  well  to  build  many 
ii  >mbinations. 

Nearly  all  circuits  break  down  into  natural 
blocks.  We  all  use  the  block  diagram  every 
day.  If  each  of  the  individual  blocks  is  con- 
structed as  a  separate  physical  unit,  its  use  is 
multiplied  many  times.  Nearly  all  of  the  blocks 
can  be  used  over  and  over  again  in  many  cir- 
cuits. Commercial  builders  are  using  the  sys- 
tem to  save  time  and  money;  amateurs  can  do 
the  same.  In  addition  the  ham  builder  will 
get  more  enjoyment  from  the  hobby. 

If  an  item  such  as  a  receiver  is  constructed 
in  modules,  each  block  of  the  diagram  can  be 
completed  one  at  a  time.  Each  can  be  tested 
and  made  operational  before  proceeding  to 
the  next.  It  is  not  necessary  to  wire  completely 
a    large    chassis    before   any   circuit    can    be 


tested.  The  same  applies  to  transmitters.  If 
somewhere  along  the  line  a  buffer  turned  out 
to  be  a  duffer,  just  pull  out  that  section  and 
try  again. 

In  ham  fashion,  each  builder  may  want  to 
develop  his  own  system,  but  in  any  case  sev- 
eral basic  rules  should  be  followed.  To  be 
successful,  all  unite  should  be  the  same  gen- 
eral size  and  shape.  They  should  require  as 
little  sheet  metal  work  as  possible.  The  basic 
chassis  that  is  chosen  should  be  inexpensive 
and  otie  that  is  available  at  almost  any  parts 
house.  After  many  false  starts,  the  2Ji  x  3  x  5Ji 
inch  aluminum  box  was  found  to  l>e  a  good 
answer.  Almost  any  basic  circuit  can  be  put 
on  one  of  these  when  used  as  a  chassis,  and 
this  chassis  also  meets  the  other  requirements. 

As  each  new  home  project  is  tried,  a  new 
module  (or  modules)  is  assembled  as  needed, 
After  the  project  has  "cooled"  down  and  it 
has  served  its  purpose,  the  modules  are  added 
to  the  shelf  collection  for  further  use  when 
needed.  As  the  collection  grows  it  becomes 
possible  to  assemble  almost  any  circuit  mereh 
3y  pulling  the  desired  building  blocks  from 
the  shelf  and  inter-connecting  them  with  a 
few  pieces  of  wire. 

In  time  the  collection  will  grow  and  even 
the  first  module  built  will  still  be  giving  good 
service.  A  typical  collection  may  include  such 
items  as  these; 

1,  Audio  amplifiers, 

2,  455  kc  if  amplifiers 

3,  10,7  mc  if  amplifiers 

4-  Tuneable  front  ends  for  VHF  receivers 

5-  Tuneable  front  ends  for  HF  receivers 
6.  Crystal  controlled  front  ends 

7-  Transmitter  exciters 

8,  Transmitter  buffers  and  amplifiers 

9,  Transmitter  finals  up  to  over  100  watts 

10.  Regenerative  second  detectors 

11.  Superregenerative  second  detectors 

12.  Low  power  modulators 

The  list  will  also  have  items  that  are  slanted 
toward  the  special  interest  fields  of  each 
builder. 

For  the  ham  who  would  like  to  try  the  sys- 
tem, several  sample  units  are  shown.  The  mod- 
ules shown  in  Fig.  1  can  be  used  to  make  a 
low  power  transmitter  or  exciter  for  either  the 
6  or  2  meter  band.  The  center  unit  is  a  crys- 
tal oscillator  and  one  stage  of  multiplication. 
The  output  is  in  the  range  from  28  to  54 
megacycles.  Almost  any  fundamental  cut  crys- 
tal above  6  megacycles  can  be  used.  This  unit 
can  be  used  to  drive  the  module  on  the  right 
which  is  a  2E26  amplifier  with  output  on  6 
meters.  Or,  for  2  meter  operation  the  center 
module  can  he  used  to  drive  the  unit  on  the 
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Detroit,  Michigan:  "Does  an  excel- 
lent job  of  swinging  a  20-40  combr* 
nation  and  stacked  Finco  6*2 
beam/' 

San  Diego,  California:  "I  am  well 
pleased  with  the  rotor  to  date,  holds 
and  turns  stacked  40M  and  up 
beams  in  50  mph  winds  with  no 
difficulty/' 

Los  Angeles.  California:  "I  have 
personally  installed  3  other  HAMM 
Rotors  in  the  past  3  years  (all  of 
them  OK)  so  I  feel  that  I'm  buying 
the  best/' 

Houston,  Texas:  "Wonderful!  Was 
using  the  AR-22  (the  CDE  TV  auto- 
matic) and  it  did  a  fine  job  for  4 
years,  but  put  up  a  larger  beam  and 
needed  more  power/' 

Anchorage,  Alaska:  "Due  to  below- 
zero  weather,  it  took  quite  a  while 


to  get  up  but  the  last  couple  of 
weeks  it  has  proved  perfect.  Wish  I 
had  one  years  ago/' 

Alamo,  California:  "Works  very  well 
and  purchased  on  recommendation 
of  my  friend  who  has  been  using 
one  for  4  years  and  likes  it  quite 
well." 

Swarthmore,  Pa.:  "Am  very  pleased 
with  the  results.  More  than  meets 
my  expectations/' 

Pluckemin,  New  Jersey:  "The  HAM* 
M  rotates  and  two  TR  15s  tilt  the 
6- foot  parabola  for  432  and  1296 

mc/ 

Chicago,  Illinois;  "It  really  does  the 
job/' 

New  York,  N.  Y.:  'This  is  a  perfect 
rotor  Can't  see  where  you  can  inv 
prove  it/' 


(a  sampling  of  mash  notes  received  by  our  HAM-M) 

At  $119.50  amateur  net,  the  HAM-M  is  the  greatest  rotor  value 
around!  For  technical  information,  contact  Bill  Ashby  K2TKN. 
Your  local  CDE  Radiart  Distributor  has  the  HAM-M  in  stock. 

CORNELL- 
DUBILIER 

CORNELL  DUBILIER    ELECTRONICS.   DIV.    OF    FEDERAL   PACIFIC   ELECTRIC   CO..   118  E.  JONES    ST.   FUQUAY  SPRINGS,  N.  C. 

CDE  makes  a  complete  line  of  the  world's  finest  rotors:  Ham,  heavy-duty  automatic,  heavy-duty  manual. 
standard  duty  automatic,  standard-duty  manual...  and  the  industry's  only  wireless  remote  control  rotorsystem! 
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BUY  THE  FINEST  TOWER  MADE  -  BUY  TRI-EX! 

|  THERE  IS  A  TRI-EX  TOWER  TO  FIT 
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NEW  LOWER  PRICES  ON  ALL  GUYED  TOWERS! 

9     EXAMPLE:    TRI-EX    H    AND    HS    SERIES    GUYED    TOWERS   WITHSTAND 
HEAVY    WIND    LOADS    WITH    REALLY   BIG   ANTENNAS    TOPSIDE! 


IRON    PHOSPHATE    RUST 
PROOF    UNDERCOATING 
PLUS    EPOXY    RESIN 
PRIMER   AND    BAKED 
ENAMEL    FINISH    COAT 
(GALVANIZED    AT 
SLIGHTLY    HIGHER    COST) 


•  ACCOMMODATES   ALL 
PROP    PITCH    AND 
OTHER    ROTOR    MOTORS 
INSIDE   TOP    SECTION 

•  HEAVY   DUTY   CRANK-UP 
EQUIPMENT 


Model 


Height 


Price 


NEW 


TOWER 


ERECTION     ACCESSORY 


Till  tower  to  any  angle  and   "work 
on  your  beam  antenna    SAFELY. 

ONE  MAN  OPERATION 


ri 


READY  TO  RAISE 
AND 

CRANK-UP 


$140.00 
190.00 
270.00 
175.00 
240.00 
343.00 
475.00 


INSTALLING   PROP 
PITCH  MOTOR 


TRI-EX  TOWER  CORPORATION  /  127  EAST  INYO    STREET  /  TULARE  /  CALIFORNIA  /  MU  6-3411 
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Fig,  I.  Three  modules  can  mate  either  a  6  or  2  meter  transmitter.  The  center  chassis  is  an 
oscillator  and  multiplier*  Two  meter  final  is  on  the  left  and  the  six  meter  final  on  the  right. 
Fig*  8  shows  an  underside  view. 

Fiq«  2,  A  complete    10  meter  phone  transmitter,  or  a  driver  for  a   higher  powered  final. 

Fig.  3*  A  low  frequency  phone  or  CW  transmitter.  A  single  channel  transmitter  that  will  handle 

up  to  about  30  watts  on  CW.  It  will  also  serve  as  the  driver  for  a  larger  final. 


■  i  • 


i 


Fig*  4.  Three  modules  wilt  form  a  crystal  controlled  receiver.  The  audio  module  is  the  modulator 

used   in  the    10  meter  rig   shown  in  Fig.  2. 
Fig.  5.  A  variation  of  the  receiver  of  Fig.  4  using  a  tuneable  regenerative  if  system- 
Fig.  6.  For  those  who  like  to  try  super-regen  circuits,  the  same  receiver  now  uses  a  super-regen 

if  module. 


Fig.  7.  In  many  of  the  modules  the  power  is  brought  in  at  the  rear  of  the  chassis*  An  octal 

soclret  is  used  for  power  and   interchassis  connections. 
Fig.  8.  This  view  shows  the  underside  of  two  modules*  These  are  two  of  the  units  shown  in  Fig.  L 
Inductive  coupling  between  units  eliminates  the  need  for  interconnecting  rf  links  and  the  like. 


left  which  is  another  stage  of  multiplication 
driving  a  2E26  final  amplifier  on  2  meters. 

The  unit  shown  in  Fig.  2  can  be  used  as  a 
low  power  transmitter  on  ten  meters,  or  it  can 
be  used  as  a  driver  for  a  more  powerful  final 
amplifier.  This  model  even  has  room  for  a 
temperature-controlled  crystal  oven*  Shown 
with  this  module  is  a  low  power  modulator. 
This  audio  module  is  wired  to  accept  either 
microphone  input  or  input  from  a  receiver  de- 


tector. In  tills  way  it  can  be  plugged  in  as 
either  a  low  power  modulator  or  the  audio 
section  of  a  receiver* 

The  pieces  shown  in  Fig.  3  make  up  a  low 
frequency  phone  or  GW  transmitter.  This  one 
is  suitable  for  the  beginner  or  as  a  standby 
unit*  It  can  also  be  used  as  the  basis  for  a 
mobile  installation* 

Thus  far  we  have  shown  only  transmitter 
rombinatlons.   For  those  who  build  receivers 
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the  system  works  even  better.  Fig.  4  illustrates 
how  the  modules  fit  in  for  this  use,  From  left 
to  right  is  a  crystal  controlled  front  end,  next 
is  the  //  system  and  to  the  right  is  the  audio 
output  The  audio  unit  is  the  same  one  used 
as  a  modulator  in  Fig.  3. 

In  the  combination  shown  in  Fig,  5,  the 
fixed  tuned  if  system  has  been  replaced  with 
a  tuneable7  regenerative  if  unit.  The  advan- 
tages of  a  superregenerative  if  system  can  be 
investigated  with  the  combination  shown  in 
Fig.  6,  or  a  VI IF  front  end  is  fed  into  a  10.7 
mc  if  amplifier. 

A  few  details  on  the  mechanics  of  the  sys- 
tem may  be  of  help.  The  illustrations  all  show 
four  holes  in  each  end  of  each  chassis  (near 
the  corners).  These  holes  are  used  to  mount 
the  units  to  a  rack  panel  if  one  is  used  or  to 
a  small  panel  if  the  units  are  kept  single  or 
in  twos  or  threes.  They  also  help  to  make  the 
units  interchangeable.  If  one  "beneath  the 
chassis"  control  is  to  be  used  it  is  placed  in 
the  center  front  of  the  modules.  If  two  con- 
trols are  needed  they  are  spaced  evenly  in 
the  front  To  assure  that  all  chassis  are  drilled 
symmetrically,  a  template  was  made  from  a 
piece  of  sheet  metal.  The  pattern  of  holes  is 
drilled  in  both  ends  before  any  lavout  work 
is  done.  The  hole  in  the  center  of  the  rear 
of  the  chassis  can  be  used  for  power  or  signal 
connections  as  desired.  Of  course  for  some 
units  additional  holes  will  be  required  for 
connectors  in  the  rear. 

In  addition  to  panel  mounting,  the  small 
chassis  can  be  bolted  together  through  the 
small  flange  along  the  sides  to  form  a  larger 
chassis  base.  This  method  of  attaching  the 
units  together  forms  a  very  rigid  type  of  con- 
struction. 

In  circuits  where  it  is  likely  that  the  units 
may  be  changed  quite  often,  the  power  con- 
nections are  brought  out  to  a  plug  in  the  rear. 
Octal  sockets  have  been  used  as  the  power 
connector.  These  are  just  about  as  universal 
and  inexpensive  as  any  connector  tried.  The 
base  removed  from  an  old  metal  tube  makes 
a  very  good  mating  plug  and  conserves  room 
at  the  end  of  the  chassis  because  of  its  shal- 
low construction.  However  many  circuits  will 
not  be  changed  often  and  can  use  a  small  ter- 
minal board  as  tie  points  for  power  and  input 
and  output  connections. 

If  you  have  imagination,  like  to  build  things 
the  easy  way,  and  in  the  process  save  time 
and  money,  we  think  that  you  will  find  the 
module  system  a  useful  approach  at  least  for 
your  experimental  building.  Whether  you  work 
phone,  C\V,  or  just  listen,  you  can  still 
MOD1  I  I.  All..  .  .  .  W5WGF 
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715-B 


a  neglected  tubr 


IT  LOOKS  LIKE  813,  same  size  and 
shape,  but  has  an  indirectly  heated  cathode 
and  four  pins  at  the  bottom  going  through  a 
ceramic  disc  acting  as  a  base.  It  is  a  tetrode, 
and  an  old  Handbook  (1949)  says  that  its 
plate  dissipation  is  50  watts,  filament  voltage 
is  26-28  volts  and  you  are  supposed  to  run  it 
widi  1500  volts  on  plate  at  125  ma  and  use 
300  volts  on  screen.  Sockets  are  readily  avail- 
able, and  be  tore  surplus  dealers  see  this  articl 
the  715-B  sells  for  about  50  cents. 

The  Handbook  information  looked  fishv  to 
me3  so  the  following  experimental  data  was 
obtained : 

1.  Three  RK  715-B  tubes  in  grounded  grid 
(and  screen  grid)  circuit  can  give  you  a 
legal  limit  on  SSB  or  CW  with  3000  volts 
on  the  plate  and  driven  by  Central  Elec- 
tronics 10-A  exciter  (its  output  tank 
changed  to  pi-network). 

2,  With    sufficient    convection— no    cooling    is 


BOLT 


WASHER 


ABE  LINCOLN 
WITH  A  HOLE 
IN  THE  MIDDLE 


803, 866  ETC 
PLATE  CONNECTOR 


Heat  dissipating  connector  for  715-B, 

necessary.  Tubes  will  operate  with  dull  red 
plates  (when  an  Abe  Lincoln  heat  dissipat- 
ing plate  connector  is  used). 

3.  Tubes  operate  normally  on  25  volts  (two 
12 v  transformers  in  series).  Raising  the  volt- 
age to  28  volts  did  not  improve  matters* 
Filament  current  at  25  volts  is  under  2 
amperes,  which  makes  it  easy  to  make  fila- 
ment rf  chokes, 

4.  With  grounded  grids  and  pi-network  used 
throughout  (and  all  normal  precautions  like 
using  a  common  grounding  point),  the  rig 
is  very  stable  on  80-10 -20.  It  was  not  tried 
on  10-15  meters, 

5.  The  amplifier  is  essentially  a  two  stage 
affair,  but  if  you  do  not  hang  any  6x4's  or 
other  unnecessary  gadgets  on  it,  the  first 
tube  will  provide  a  considerable  feed- 
through  power  to  the  antenna,  making  it 
actually  a  three  tube  final 

.  .  .  K6BIJ 
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5KV  rpc 
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002  5KV 
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PI-NET 
INPUT  FROM  EXCITER 
1-2  WATTS  CW 


250  MMF 


IOOO**F  RFC 

Of 

VARIABLE 


BATHTUB 
J    600V 


50  MFD  50V 


t 


80-ftSW 
500  MA 


i — l 


25V   6AMP 
FIL,  TRANS. 


1200  MMF 
CERAMIC 
KK)0 


MIC   T" 

v  _L 


RG-II 
TO  ANTENNA 


1000  WMF 
3  0ANG  BtC 
VARIABLE 


Coil — conventional*  from   handbook.   P"-net  condenser  values  shown  for  80  meters,  divide   by  2 
for  40  meters,  by  4  for  20  meters.  RFC- 1 — 6v  line  filter  choke  from  old  car  radio. 
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Report  from  the 
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Jim  Morissett  WA6EXU 

CONSIDERING  THE  NUMBER  of 
mountain -tops  and  wide  open  spaces  available 
here  in  the  wild,  wooly  west,  I  decided  to 
make  use  of  the  top  of  the  73-mobile  for  a 
roving  antenna  farm. 

First  a  6-eIement  beam  was  tried  from  such 
peaks  as  Idylvvild,  Mt.  Soledad  in  La  Jolla,  and 
various  peaks  around  Los  Angeles,  With  good 
results.  The  Heath  Pawnee  was  used  at  all 
times. 

But  the  real  fun  began  when  I  discovered  it 
was  actually  possible  to  mount  a  Master  Mo- 
bile Twin-6  on  top  of  the  VW  without  exceed- 
ing the  width  of  the  rear  vision  mirrors,  or  a 
height  of  about  12  feet  That's  when  we 
started  getting  those  "stoned"  looks  from 
passers-by.  The  same  tiling  happened  when 
the  Space  Raider  P.  D.  Ream  (16  elements) 
was  tried*  and  when  I  later  put  both  of  them 
on  at  the  same  time— well,  we  developed  some- 
thing like  prestige.  Even  the  State  police 
steered  clear  of  us#  I  think  they  thought  the 
white  VW  was  from  the  AEC,  or  FRL 

(Turn   page) 


K6HYY 
WA6HYU 


COLLINS,  HAMMARLUND,   MOSLEY, 
SWAN,  SIDEBAND  ENGINEERING, 
NATIONAL,  GONSET 


2 I63A  FULTON  AVE,  SACRAMENTO,  CAL 


6  METER  BARGAIN 


Assembled,   tested,    and    guaranteed!    5   waft    50-54 

mc.  printed  circuit  transmitter  complete  with  6AU8 

tube  and   crystal  only  $6.00  ea.   ppd. 

Matching    modulator  with    I2AX7   and   6AQ5  tubes 

also  only  $6.00  ea.  ppd. 

Hurry — only  50  available  at  this  rocfc  bottom  price. 

VANGUARD  ELECTRONIC  LABS        Dept.  H.2 
190-48  99th  Ave.  Mollis  23,  N.  Y. 


DOW-KEY  DK60  SERIES 


DK60-C2C 


Small,  Compact, 

Light  Weight. 
Less   than  9  oz. 


4  VERSATILE 

MODELS 
A.C.  or  D.C. 

COAXIAL 
RELAYS 


Also  Available 

with    Type    C, 

TNC.   BNC,  N  & 

UHF  Connectors 


Outstanding  favorite  for  amateurs  .  .  .  Versatile  com- 
binations for  industrials!  Low  VSVYR  —  less  than  1.15:1 
from  0  to  500  mc.  LOW  LOSSES  .  *  ,  High  Contact 
Pressures.  LOW  CROSS-TALK  through  use  of  patented 
"isolated  connector"  arrangement.  HIGH  POWER  RAT* 
ING.  All  coils  en  capsuled  in  epoxy  resin  for  quieter 
operation  and  resistance  to  moisture. 


¥  UNCONDITIONAL 
GUARANTEE   for 
one  year.    (We 
will    repair    If 
faulty  within  1 
year,) 

3f  See  one  of  our 
700  dealers  and 
distributors  In  IT. 
S.  and  Canada  for 
catalog  sheets  or 
write: 


it  Weatherproof     models     avail- 
able at  slightly    higher  cost. 

if    Ganged,     multiple     position 
switch     arrangement   available 
for   remote   control  selection 
of  antennas, 

STANDARD  RELAYS:    DKGO,  DK60-G, 
DK60-2C  and  DK60-G2C  — 


PRICED    FROM 


$12.45 


DOW-KEY  COMPANY 

Thief   River  Falls,   Minnesota 


WSIYK 


CALL  LETTER  SIGNS 

Order    your    mil  in  neat  2" 
die- cut  letters  with    finished 
base.  Just  right  for  tile  shack. 
You  assemble — Letters;  3/32 
silver  showcard  stock.  Base: 
I  stained  select  quality  wood. 
PRICE  :     $1  *  00  POSTPAID 
NEW  PRODUCTS 

BOX  4fll,  DEPT  0,  GRAND  HAVEN,  wlCn. 


WANTED:  UPX-4 
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A  total  of  4000  miles  was  spent  on  west 
coast  highways,  startling  the  citizenry  and 
racking  up  fabulous  signal  reports  from  various 
hilltops,  using  the  gasoline-driven  rotator 
shown  in  the  photo.  This  climaxed  with  a  trip 
to  the  Portland  ARRL  Convention,  where  we 
caused  quite  a  stir,  and  the  Seattle  World's 
Fair,  which  was  the  only  place  we  sort  of  fitted 
in  with  the  scenery  without  causing  undue 
comment. 

Usually,  in  California,  the  reports  on  the 
Twin-6  were  5  to  10  db.  above  the  P.  D, 
Beam.  This  seemed  about  right,  since  all  sta- 
tions worked  were  using  vertical  polarization, 
the  Twin -6  vertical,  and  only  8  of  the  IB'  ele- 
ments of  the  P,  D.  being  vertical. 

However,  around  Portland,  those  other  8 
elements  came  in  right  handy,  since  I  couldn't 
raise  anyone  at  all  on  my  two  verticals 
(Twin-6  and  Maynard  "Kluge")  but  worked 
out  just  fine  with  the  P.  D.— Oregon  &  Wash- 
ington being  almost  exclusively  horizontal  on  2. 


The  real  corker  came  when  I  worked  the 
San  Diego  net  from  about  60  miles  out,  about 
200'  above  sea  level.  The  Twin-6  was  getting 
reports  of  about  1  and  as  high  as  2  S-units 
over  the  P.  D.  Suddenly  one  station  called  and 
gave  me  a  report  of  35  over  9  on  the  P.  D.? 
and  only  9  plus  20  on  the  Twin-6l  Why?  In- 
stead of  the  usual  vertical,  this  chap  had  a 
Spiral- Ray— nominally  mounted  in  the  vertical 
plane,  but  with  elements  skewed  toward  the 
horizontal  on  both  ends.  This  did  the  trick, 
picking  up  on  the  diversity  polarization  effect 
from  the  P.  D.  Later  another  Spiral-Ray  gave 
us  a  similar  report.  Since  the  P*  D.  is  very  new 
on"  2  ifteters,  no  other  stations  were  worked 
using  P.  D.,  but  I  expect  this  would  have  been 
more  startling  than  the  P.  D. -to-Spiral-Ray  ef- 
fects. No  "corkscrew"  beams  (helical)  were 
found,  either,  but  results  should  be  similar. 

We  concluded  from  these  tests  that  you 
sure  do  have  to  watch  out  for  those  trees,  boy. 

.  .  .  WA6EXU 


3ook  Reviews 


KIAPA 


HOW  TO   BUILD  ELECTRONIC 

EQUIPMENT,  a  recent  RIDER  (#286) 
publication,  is  aimed  at  the  hqm  who  gains 
satisfaction  from  "rolling  his  own"  gear.  It 
begins  with  a  chapter  on  tools  and  follows 
proper  construction  procedure  of  a  typical 
project  from  chassis  preparation  to  completion. 
The  suggestions  included  in  this  book  help 
avoid  many  of  the  pitfalls  found  in  building 
your  own  equipment.  Hardbound,  290  pages, 
$6.95. 

HOWARD   SAMS,    HANDBOOK   OF 
ELECTRONIC  TABLES  &  FORMULAS 

would  be  a  valuable  reference  book  in  any 
hamshack.  Its  192  pages  contain  information 
that  is  usually  found  scattered  throughout 
many  texts.  Some  of  the  material  included  is 
not  found  in  the  more  common  electronic 
handbooks.  Even  a  chart  of  the  radio  spectrum 
with  FCC  allocations  is  included.  Hardbound, 
Catalog  no.  HTF-2,   $3.95. 


TRANSISTORS,  by  A.  Schure,  is 
another  in  the  series  of  "picture-text"  courses 
by  RIDER.  Starting  with  a  description  of  the 
atomic  structure  of  semiconductor  material, 
it  presents  the  theory  of  transistors  and  their 
fundamental  circuits  in  an  easy  to  understand 
sequence.  Soft-cover,  146  pages,  $3.95. 


DESIGN  AND  OPERATION  OF  REG- 
ULATED  POWER  SUPPLIES  is  another 
well-written  book  by  Irving  M.  Gottlieb.  Typi- 
cal open  and  closed-loop  regulator  circuits 
are  examined.  This  text  covers  the  use  of  both 
tubes  and  solid-state  devices  in  regulated  pow- 
er supplies.  HOWARD  SAMS  (RFS-1),  soft- 
cover,  111  pages,  $2.95. 

Did  you  ever  look  at  that  piece  of  test 
equipment  on  your  bench  and  wonder  just 
what  makes  it  tick?  Are  you  trying  to  decide 
what  test  instruments  would  be  the  most  val- 
uable to  you?  IT'S  EASY  TO  USE  ELEC- 
TRONIC TEST  EQUIPMENT,  a  new 
RIDER  (#308)  text  by  Larry  Klein  and  Ken 
Gilmore  will  help  solve  this  problem.  This 
book  not  only  answers  these  questions,  but  it 
shows  some  of  the  ways  the  equipment  can  be 
used.  Soft-cover,  186  pages,  $4,00. 

A  recent  HOWARD  SAMS  publication, 
GENERAL  CLASS  AMATEUR  LICENSE 

HANDBOOK,  is  primarily  a  book  for  the 
Novice  who  is  "sweating"  the  theory  for  his 
General,  Technician  or  Conditional  ticket.  Its 
object  is  to  give  the  newcomer  to  ham  radio 
enough  knowledge  to  pass  the  requirements 
for  a  higher  grade  license,  without  becoming 
too  involved  in  mathematics  or  complicated 
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Henry  has  em 


JOOJ( 


The  SWAN  SW-240  is  in  stock  for 
immediate  delivery  —  RIGHT  NOW! 


HENRY  IN 
LOS  ANGELES  (64) 

1 1 240  W.  Olympic  Blvd. 


HENRY  IN 
ANAHEIM 

93 1  N.  Euclid 


HENRY  IN 

BUTLER 
MISSOURI 


CDFTIAI  III     New  sin*le  bcmd  Swan  SW-120's  and   SW-l/S's- 
jr  lLIAL!!!      Supply  Limited.  First  come — first  served. 


$225,00  each. 


discussions  of  radio  theory.  Soft-cover,  128 
pages,   $2.50. 

GERNSBACK  LIBRARY  has  printed  a  re- 
vised and  enlarged  edition  of  John  T.  Frye*s 
BASIC  RADIO  COURSE.  The  popular  first 
edition  has  been  brought  up  to  date  by  in- 
cluding material  on  transistors  and  other  new 
devices.  It  presents  a  clear  and  concise  picture 
of  radio  theory  and  is  a  good  stepping-stone 
for  anyone  wanting  a  firm  background  in  elec- 
tronics. Soft-cover,  224  pages,  $4.10, 

HOWARD  SAMS  has  just  printed  the  fifth 
edition   of   their  TUBE    SUBSTITUTION 

HANDBOOK.  This  edition  contains  substi- 
tution information  on  American  receiving 
tubes,  including  subminiature,  industrial  and 
picture  tubes.  A  foreign  to  American  and  an 
American  to  foreign  substitution  section  is  also 
contained  in  this  very  handy  text,  Soft-cover, 
127  pages,  $1.50. 

A  B  C's  OF  ELECTRONICS  by  Farl  J, 
Waters,  a  HOWARD  SAMS  publication,  takes 
a  rather  different  approach  to  explaining  the 
subject  of  electronic  theory.  The  fundamentals 
are  taught  by  analogies.  Each  new  concept  is 
related  to  something  which  is  familiar  to 
everyone-  Soft-cover,  96  pages,  $1.95* 
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QUESTIONAL 

The  below  questions  are  arranged  so  you 
can  cut  out  this  part  of  the  magazine.  If 
you  prefer  your  magazine  uncut  then  just 
give  your  answers  and  the  question  numbers 
on  a  postcard  or  separate  letter.  Your  ex- 
pression of  your  interests  will  help  us  in 
the  selection  of  articles  for  73- 

I)  It  is  likely  that  I  will  be  trying  out  six  meter 
sideband  during  the  next  year.        yes no 

2}  It  Is  likely  that  I  will  be  going  sideband  mobile 
during    the    next    year.  yes no 

3)  It  Is  likely  that  I  will  be  going  to  Europe  with 
the  Institute  of  Amateur  Radio  Ham  Flight  next 
fall.  yes  no 

4)  1  would  like  to  see  more  emphasis  on  VHF  in  73. 

yes no— 

5)  It  is  likely  that  f  will  be  buying  a  tower  this 
coming    year*  yes — —     no 

6)  I  have  purchased  some  surplus  equipment  dur- 
ing  the  last   year*  yes no       - 

Call  ■ (not  required) 

Send   this  questionnaire  or  facsimile  to 
73,  Peterborough,  N.  H. 
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TO   ALL  RADIO  

AMATEURS... 

DEAR  OM:   All  the  gang  from 
Swan  Engineering  want  to  take  this 
opportunity  to  extend  our  wholehearted 
thanks  to  those  of  you  who  have  become 
Swan  owners  during  the  past  18  months.  It 
is  your  overwhelming  and  enthusiastic 
acceptance  of  our  first  product,  the 
single  band  SSB  transceivers,  which  has 
made  the  growth  and  expansion  of  Swan 
Engineering  possible. 

And  now,  once  again,  Swan 
moves  ahead  in  the  field  of  SSB  trans- 
ceivers by  announcing  the  new  — 
SW-240  three-band  model.  This  advanced 
design  embodi-es  all  of  the  high  quality, 
reliability,  and  performance  of  the 
famous  Swan  single  band  design,  and  in 
a  price  class  which  we  feel  certain  makes 
it  the  best  buy  on  the  market.  Inciden- 
tally, the  SW-240  is  in  production  NOW, 
and  on  display  at  your  dealer. 
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Announcing  a  THREE  BAND  SSB 

TRANSCEIVER  from 


SWAN  SW-240  THREE  BAND  SSB 
TRANSCEIVER  FOR  20-40-75  METERS 

Now  on  display  at  your  nearest  Swan  dealer! 


(SW-240    SPECIFICATION) 


Frequency  Range:  37804020  Kcf  7050-7320  Kc,  14,130- 

14,370  Kc. 
Power  Rating:  240  Watts  PEP  Input  on  SSB,  200  Watts 

Input  on  CW(  60  Watts  Carrier  Input  on  AM.  6DQ5  PA 

Tube, 
Emission:  Lower  Sideband  on  75  and  40  Meters,  Upper 

Sideband  on  20  Meters.  (Opposite  Sideband  Available 

as  Accessory  Kit) 
Swan  Bandpass  Filter:  High  Freq.  Crystal  Lattice,  3  Kc 

bandwidth  at  6  Db  Down. 
Output  Impedancar  Pi  Coupler,  Approx.  Range:  20-200 

Ohms. 
Suppression:  —40  Db  Unwanted  Sideband,  —50  Db  Carrier. 
Frequency  Stability:  Fully  Compensated  for  Wide  Varia- 
tion in  Temperature,  Supply  Voltage,  and  Mechanical 

Shock  or  Vibration, 
Tuning  System:  Precision  Capacitor  and  Friction  Drive 

Assembly,  25:1  Ratio. 


ENGINEERING      CO. 

Ocean  side,  California 


AGC:  Adjustable,  with  Controlled  Delay  and  Release  Time, 
Provides   an    Extremely   Smooth,   Wide    Range, 
automatic  gain  control  System. 

Separate  audio  &  R.F.  gain  controls 

Receiver  Sensitivity:  Less  than  1  UV  for  10  Db  S/N  Ratio. 

Total  of  15  Tubes,  including  6DQ5  PA,  12BY7A  Driver, 
12BE6  Trans,  Mixer,  12AU6  VFO,  6BA6  Rec.  R.F.,  I2BE6 
Rec.  Mixer,  6BZ6  1st  I.F.,  6BA6  2nd  KF.,  7360  BaL 
Mod.,  12AX7  Prod.  DeUst  Rec.  A.F.,  6V6GTA  Output 
A.F.,  6U8A  Carrier  Osc,  12AU7  Mic.  Gain,  6AL5  AGC 
Rect.,  OD3  Volt.  Reg, 

Meter:  O400  MA,,  Illuminated. 

Mechanical:  All  Aluminum  Construction.  5^2  In.  High,  13 
In.  Wide,  11  In.  Deep.  Weight:  11%  Lbs. 

Shipping  Weight:  13V2  Lbs.,  including  Mobile  Mounting 
Bracket  and  Hardware.  Each  Set  is  Shipped  in  a  Spe- 
cially Designed  Polystyrene  Container, 

Power  Requirements:  800  Volts  DX.  at  300  MA.f  275  Volts 
DX,  at  110  MA.  -100  Volts  DC  at  5  MA.,  12.6  Volts  AC 
or  DC  at  3.5  Amps. 

MATCHING  POWER  SUPPLIES! 

Model  SW-12DC  (transistorized)  $115 

Model  SW-117AC,  with  matching  cabinet  and  speaker  (95 
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The  DX-40  with  an 


SB-10 


William  Hall  K1RPB 
250  Mountain  Road 
North  Wilbraham,  Mass. 


"Gee  whiz,  you  must  be  kidding,  Bill.  I've 
never  heard  that  combination  used  before- 
Whatever  you  did  there,  you've  certainly  got  a 
clean,  walloping  signal  here.  Give  me  some 
of  the  lowdown.  I've  got  a  buddy  next  door 
with  a  DX-40;  he'd  like  to  get  on  sideband  but 
says  he  can't  afford  it,  hiP  This  represents  some 
of  the  enthusiastic,  gratifying  comments  that 
have  been  received  in  contacts  made  on  75  thru 
10  meters  during  the  past  year.  To  those  want- 
ing over-the-air  circuit  details,  the  basic  con- 
versation data  supplied  by  the  Heath  Com- 
pany is  usually  recommended.  Unfortunately, 
this  information  does  not  include  means  of 
optimizing  the  compatability  of  these  units  into 
an  integrated  transmitting  package.  The  inter- 
est expressed  by  many  amateurs  and  the  superb 
performance  that  is  being  displayed  by  the 
DX-40/SB-10  combination  has  prompted  lire 
author  to  write  the  following  article. 

Analysis  of  the  project  indicates  that  five 
basic  steps  are  necessary  to  provide  the  opera- 
tion suitable  to  most  stations, 

1)  Construction  of  a  good  outboard  power 
supply  for  the  SB-10. 

2)  Placing  the  6146  into  class  AB±  amplifier 
service. 

3)  Installation  of  a  switching  arrangement 
to  allow  either  sideband  or  normal  CW/carrier 
control  phone  operation  with  the  DX-40, 


FIG    I 
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4)  Routing  excitation  from  the  6CL6  buffer 
in  the  DX-40  to  the  SB-10  and  from  the  SB-10 
to  the  6146  grid  in  the  DX-40. 

5)  Stabilizing  the  VF-1  VFO. 

Power  Supply 

The  circuit  illustrated  in  Fig.  1  provides  the 
necessary  power  requirements  for  the  SB-10.  It 
is  relatively  straightforward  and  will  not  be 
discussed  in  detail  in  order  to  save  space.  In 
addition,  a  -52  volt  dc  grid  bias  supply  is  re- 
quired for  the  6146  when  it  operates  as  class 
ABi  amplifier.  This  is  best  obtained  by  coimect- 
ting  a  30  volt  and  a  22J4  volt  hearing  aid  bat- 
tery in  series  and  strapping  these  to  the  power 
supply  chassis*  A  50K  potentiometer  is  series 
connected  with  the  bias  supply  to  allow  a  con- 
trolled amount  of  grid  current  to  be  drawn  dur- 
ing tuncup.  Since  the  grid  does  not  draw  cur- 
rent during  actual  operation,  no  power  is  con- 
sumed from  the  batteries  and  they  will  last 
approximately  their  rated  shelf  life. 

Conversion  of  the   DX-40 

Two  changes  are  made  in  the  DX-40  cir- 
cuitry. First,  the  RF  excitation  to  the  grid  of 
the  6146  is  broken  at  the  output  side  of  the 
buffer  coils.  This  signal  is  routed  through  the 
switching  arrangement  to  the  SB-10  input.  Sig- 
nals from  the  SB-10  are  then  fed  directly  to  the 
grid  of  the  6146  amplifier.  Secondly,  the  6146 
is  placed  in  class  ABL  operation  for  sideband 
service  only.  This  is  simply  accomplished  by 
the  fixed  -52K  volt  bias  battery  pack  and  a 
regulated  210  volt  potential  on  the  amplifier 
screens.  Again,  these  changes  are  routed 
through  the  same  swi telling  system.  Now,  the 
lowdown. 

1)  Mount  two  RCA  type  phono  jacks  on  the 
rear  chassis  apron.  If  these  are  installed  close 
together  a  small  shield  between  the  jacks  is 
recommended  to  prevent  undesirable  coupling, 

2)  Install  two  OB2  voltage  regulator  tubes 
horizontally  on  the  left  side  of  the  6146  shield 
bracket  located  under  the  main  chassis. 

3)  Install  a  three  position,  2  wafer,  6  pole 
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rotary  switch  on  the  front  panel  between  the 
bandswitch  and  pilot  lamp.  Do  not  tighten 
mounting  nut.  It  may  be  necessary  to  move 
some  of  the  power  supply  components  in  that 
area  to  make  room  for  the  switch  and  to  pre- 
vent accidental  contact  after  installation  is  com- 
plete. 

4)  Mount  a  25K  10  watt  wirewound  resistor 
on  a  terminal  strip  fastened  to  the  top  of  the 
chassis.  This  can  be  located  in  any  convenient 
spot  where  heat  dissipation  will  be  good. 

5)  Remove  the  110  volt  antenna  relay  wire 
from  pin  5  on  the  accessory  socket  and  solder 
to  pin  7  of  same.  Connect  a  wire  from  pin  6 
on  the  AM-CW/SSB  switch  (deck  2)  to  pin  5 
on  the  accessory  socket.  Similarly  connect  a 
wire  from  pin  9  (deck  2)  of  the  switch  to  pin 
7  of  the  accessory  socket.  This  wiring  change 
will  allow  the  DX-40  to  control  the  antenna 
relay  for  CW  and  AM  and  allow  the  DX-40 
and  SB- 10  to  control  the  same  relay  during 
SSB  operation, 

6)  Remove  the  27K  1  watt  gril  leak  re- 
sistor between  the  rear  deck  of  the  bandswitch 
and  the  20  ohm  precision  meter  resistor.  Re- 
move the  wire  between  pin  5  of  the  6146  and 
the  rear  deck  of  the  bandswitch.  Install  a  LI 
mh  rf  choke  between  pin  5  of  the  6146  and  the 
ungrounded  side  of  the  20  ohm  precision  resistor. 
Loosen  the  front  panel  of  the  DX-40  and  re- 
place the  ground  wire  at  pin  6  of  the  grid/ 
plate  meter  switch  with  a  .001  mfd  ceramic 
bypass  capacitor.  Now  run  a  wire  between  pin 
6  of  this  switch  to  pin  10,  deck  2  of  the  AM- 
CW/SSB  switch.  Secure  the  front  panel  to  the 
main  chassis.  Disconnect  the  grounded  end  of 
the  20  ohm  precision  resistor  and  connect  it  to 
pin  10  on  the  AM-CW/SSB  switch  (deck  2). 
Connect  the  27K  1  watt  grid  leak  resistor  to 
pin  1  of  the  switch  (deck  2)  and  the  other  end 
to  the  nearest  ground  point,  Now  run  a  wire 
to  pin  12  deck  2  of  the  switch  to  pin  3  on  the 
accessory  socket.  It  is  a  good  idea  to  bypass 
both  ends  of  this  wire  to  ground  with  .001  mfd 
ceramic  capacitor.  This  completes  the  wiring  of 
the  grid  bias  circuits  in  the  DX-40. 

7)  Connect  a  wire  from  pin  7  of  the  existing 
function  switch  to  the  25  K  10  watt  resistor 
previously  mounted  on  the  chassis.  From  the 
remaining  end  of  this  resistor,  run  a  wire  to  pin 
8,  deck  1  of  the  AM-CW/SSB  switch.  Remove 
the  wire  between  pin  3  of  the  function  switch 
and  pin  3  of  the  6146.  Install  a  wire  between 
pin  3  of  the  function  switch  and  pin  9,  deck  1 
of  the  AM-CW/SSB  switch.  Bypass  pin  3  of 
the  function  switch  to  ground  with  a  .001  mfd 
ceramic  capacitor*  Ground  pin  7  of  one  of  the 
OB2  voltage  regulator  tubes.  Connect  pin  1  of 
this  tube  to  pin  7  of  the  second  OB2.  Bypass 
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pin  1  of  the  second  OB2  to  ground  with  a  ,001 
mfd  capacitor  and  run  a  wire  from  pin  1  of 
this  tube  directly  to  pin  3  of  the  6146.  Connect 
a  wire  from  pin  1  of  the  second  OB2,  around 
the  front  of  the  shield  compartment  to  pin  6, 
deck  1  of  the  AM-CW/SSB  switch.  This  com- 
pletes the  wiring  of  the  screen  voltage  supply. 
8)  Disconnect  the  wire  between  the  rear 
deck  of  the  bandswitch  and  pin  5  of  the  6146. 
Also  remove  the  47  mmfd  capacitor  between 
pin  5  and  ground.  Run  a  piece  of  RG58/U 
from  the  rear  deck  of  the  bandswitch  to  pin  2, 
deck  1  of  the  AM-CW/SSB  switch,  Similarly 
connect  a  piece  of  coax  from  pin  5  of  the  6146 
to  pin  2  deck  2  of  the  switch.  Ground  the  coax 
shield  braid  at  both  ends  of  both  pieces.  Con- 
nect a  bare  wire  between  pin  5  deck  1  and  pin 
5  deck  2  of  the  AM-CW/SSB  switch.  Connect 
a  62  mmfd  silver  mica  capacitor  between  this 
wire " and  ground.  Now  connect  a  piece  of 
RG58/U  between  pin  4  deck  1  of  the  switch 
to  one  of  the  phono  jacks  mounted  at  the  rear 
chassi^apron,  grounding  the  braid  at  both  ends, 
Mark  this  jack  "out"  Similarly  run  a  piece  of 
RG58/U  between  pin  4,  deck  2  of  the  switch 
to  the  other  jack  and  mark  it  "in."  This  com- 
pletes the  rerouting  of  the  rf  signal  for  the  SB- 
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10  exciter.  The  use  of  a  jumper  cable  to  return 
the  DX-40  to  its  normal  AM/CW  service  is  not 
required, 

9)  The  following  comes  purely  as  a  bonus. 
The  author  had  made  provisions  several  years 
ago  to  neutralize  the  6146  final  Since  this  sys- 
tem robs  drive  and  may  have  other  deleterious 
effects  in  ABA  operation,  neutralization  is 
switched  in  only  during  AM-CW  operation. 
The  neutralization  "capacitor"  is  installed  as 
follows.  A  feed-through  insulator  is  mounted 
behind  and  to  the  right  of  the  6146,  approxi- 
mately one-inch  distant.  A  stiff,  1%  to  2  inch 
wire  is  attached  to  the  insulator  above  the 
chassis  next  to  the  tube.  The  wire  is  bent  90 
degrees  approximately  )k  inch  from  its  insulator 
end  so  that  its  main  length  is  vertical  to  the 
chassis  and  so  that  it  may  be  rotated  about  the 
insulator  nut  to  vary  its  distance  from  the  tube. 
On  the  underside  of  the  chassis,  connect  a 
length  of  RG62/U  (low  capacitance  coax)  be- 
tween the  20  mmfd  drive  control  capacitor  (hot 
side)  to  pin  1,  deck  1  of  the  AM-CW/SSB 
switch.  Similarly  connect  a  piece  of  RG62/U 
between  pin  10  of  this  switch  and  the  under- 
the-chassis  terminal  of  the  neutralization  probe 
feed -through  insulator.  It  is  only  necessary  to 
ground  the  switch  ends  of  the  coax  braid.  This 
essentially  completes  the  conversion  wiring  of 
the  DX-40  transmitter. 


Adjustments 

The  length  and  type  of  coax  (RG58/U) 
combined  with  the  62  mmfd  capacitor  at  pin  3 
on  the  AM-CW/SSB  is  found  to  give  the  best 
all  around  results  alter  a  great  deal  of  experi- 
mentation. The  addition  of  the  cabling  materi- 
ally changes  the  resonance  point  of  the  buffer 
tank  circuits,  however.  These  must  of  necessity 
be  re  tuned.  After  checking  to  make  sure  all  the 
wiring  is  correct,  plug  in  the  DX-40,  place  the 
new  switch  in  the  AM-CW  position,  the  func- 
tion switch  to  tune  and  the  bands  witch  at  ten 
meters.  Pick  a  mid-range  frequency  on  the 
band  and  adjust  the  drive  control  at  half  mesh. 
There  may  be  very  little  grid  current  indicated 
on  the  meter.  With  the  power  off  begin  to  re- 
move one  to  two  turns  from  the  ten  meter 
buffer  coil  at  a  time.  A  marked  increase  in  grid 
current  will  be  observed  when  the  power  is 
turned  on.  Continue  to  remove  turns  until  grid 
current  is  maximized.  Repeat  this  procedure  for 
the  15?  20,  40  and  80  meter  buffer  coils.  More 
turns  may  be  removed  at  a  time  at  the  lower 
frequency  bands.  When  this  is  completed,  re- 
turn the  bands  witch  to  the  10  meter  position 
and  check  the  grid  drive  through  the  entire 
range  of  the  band.  If  it  is  found  to  be  less  than 
the  required  2  ma?  replace  the  27K  1  watt 
screen  dropping  on  the  two  6CL6  tubes  with 
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17  or  10K  resistors.  This  should  result  in  suffi- 
cient drive,  10K  resistors  are  being  used  at  the 
K1RPB  installation  without  any  apparent  de- 
leterious effects.  With  the  grid  drive  set  for 
maximum  and  the  DX-40  in  the  tune,  AM-CW. 
and  ten  meter  position,  slowly  sweep  the  final 
tuning  capacitor  through  its  range,  With  the 
6146  not  neutralized  properly,  a  dip  in  grid 
current  will  be  observed*  Turn  the  transmitter 
off  or  better,  unplug  it  and  loosen  the  neutraliz- 
ing probe*  Using  an  insulating  object,  vary  the* 
distance  between  the  probe  and  the  tube,  re- 
peating  the  "dip  test"  until  the  dip  is  minimized 
or  completely  eliminated.  In  carrying  out  this 
adjustment,  "Danger-High  Voltage"  should  be 
assumed*  With  the  DX-40  unplugged,  tighten 
the  probe  in  its  desired  position-  This  completes 
the  adjustment  of  the  DX-40. 

The   SB- 10   Hookup 

The  SB- 10  is  connected  to  the  DX-40  in  the 
following  manner:  1  )  The  antenna  relay  eon- 
trol  wiring  was  removed  from  terminals  5  and 
6  on  the  rear  panel  of  the  SB- 10  and  connected 
to  pins  2  and  4  of  its  accessory  socket.  A  three 
wire  cable  is  run  between  the  SB-10  and  DX- 
40  accessory  sockets.  Wires  are  connected  from 
pins  3,  5  and  7  of  the  DX-40  to  pins  1,  2  and 
\  at  the  SB-10  socket  respectively,  Pin  1  at  tin 


SB-10  has  no  internal  connection  and  serves 
merely  as  a  fastening  point.  Connect  a  five 
wire  cable  between  pins  1,  5,  6,  7  and  8  of  the 
SB-10  accessory  socket  and  pins  1,  5,  6,  7  and 
8  of  the  power  supply  socket  (see  Fig.  1). 

2)  A  14  inch  length  of  RG58/U  is  connected 
between  the  "out"  phono  jack  at  the  rear  of  the 
DX-40  and  the  input  coaxial  receptacle  of  the 
SB-10. 

3)  A  31  inch  length  of  RG58/U  is  con- 
nected between  the  "in"  phono  jack  and  the 
output  receptacle  on  the  SB-10.  These  coax 
cable  lengths  are  fairly  critical  for  optimum 
operation. 

4)  The  47  mmfd  silver  mica  capacitor  re- 
moved from  the  DX-40  is  now  connected  be- 
tween the  if  input  receptacle  inside  the  SB-10 
and  the  coax  leading  toward  the  front  panel  of 
the  adapter, 

In  many  cases,  the  SB-10  is  found  to  be  un- 
stable on  15  and  10  meters.  This  is  easily  cured 
by  replacing  the  2.2K  1  watt  resistor  between 
LT  and  pin  6  of  the  6CL6  driver  in  the  SB-10 
with  a  1.5K  1  watt  resistor. 

Stabilizing   the   VFO 

For  those  using  the  VF-1  VFO  with  the 
DX-40  (as  at  K1RBP)  the  following  steps 
are    recommended    to    simplify   operation    and 
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increase  stability.  First,  rewire  the  power  cable 
to  the  station  receiver  instead  of  the  DX-40, 
(Be    sure    to    check    i£    the    receiver    power 
supply  is  capable  of  handling  this  additional 
load).    This    results    in    the    greatest    stability 
improvement,   as   well   as   allowing   the   VFO 
to  warm  up  in  conjunction  with  the  receiver 
prior  to  operation.  The  VFO  is  keyed  by  the 
transmitting  relay  external  contacts  to  allow  the 
oscillator  to  run  continuously  during  CW  opera- 
tion, thus  eliminating  chirps.   In  order  to  do 
this,  the  white  wire  in  the  VF-1  cable  is  cut 
short  and  taped  out  of  the  way.  Then  a  jumper 
wire  is  soldered  between  pins  1  &  2  on  the 
VFO  keying  jack.  It  is  now  possible  to  spot 
the  frequency  by  turning  the  operation  switch 
to  "on"   (manipulation  of  the  DX-40  function 
switch  is  now  not  necessary  for  spotting  pur- 
poses).   To   complete    the    wiring    changes,    a 
piece  of  coax  is  run  from  the  transmitting  relay 
to  the  keying  jack  on  the  VF-1,  Connect  the 
VF-1    output   to    the   DX-40    and   place   the 
transmitter   in   the   "tune"— "10   meter"— "AM  - 
CW"  positions.  The  VF-1  will  be  in  the  40- 
20-15-10  and  "on"  positions.  Insert  a  key  in 
the   DX-40   and  obtain   maximum   grid  drive. 
Tune  in  the  signal  with  the  BFO  on.  Key  the 
transmitter.    If  there   is   any   frequency   shift, 
detune  the  VF-1  output  coil  until  there  is  no 
difference  between  the  key  up  and  key  down 
notes.    Repeat    this    procedure    on    40    meters 
using   the    160-80-40   position   on   the  VF-1. 
After  a  J5  hour  warm  up   period,   place   the 
VF-1  in  the  40-20-15-10  position  and  turn  the 
switch  between  standby  and  on.   If  there  is 
a  short  but  rapid  drift  observed,  replacement 
of  the  6AU6  is  recommended. 

Testing 

With  the  DX-40,  SB-10  and  VFO  properly 
cabled  together,  the  following  procedure  for 
testing  is  suggested. 

a)  Connect  a  60  watt  dummy  antenna  to 
the  DX-40, 

b)  Turn  the  AM-CW/SSB  switch  to  the 
AM-CW  position  and  test  these  functions  as 
outlined  in  the  instruction  booklet, 

c)  Switch  the  DX-40  to  standby,  the  AM- 
CW/SSB  switch  to  SSB  and  plug  in  the  keying 
cable  from  the  SB-10.  Turn  the  SB- 10  power 
on,  and  match  the  bandswitch  positions  on  both 
units. 

d)  Disconnect  the  output  cable  from  the 
SB-10  to  the  DX-40  and  switch  the  SB-10  to 
'manual"  and  the  DX-40  to  "CW"  on  the 
function  switch.  Plate  current  should  read 
approximate])    25  ma. 

e)  Place  the  DX-40  and  SB-10  on  "standby** 


and  reconnect  the  output  cable  of  the  latter 
to  the  transmitter  Now  turn  the  DX-40  to 
"tune"  with  the  meter  switched  to  the  *4grid" 
position.  With  the  series  variable  resistor  in 
the  bias  battery  string  set  for  maximum  re- 
sistance turn  the  SB-10  to  "manual."  Tune  the 
DX-40  drive  control  and  SB-10  tuning  controls 
lor  maximum  SB-10  output.  There  should  be 
next  to  no  grid  current  indicated  at  the  DX-40. 
Carefully  decrease  the  bias  series  resistance 
until  about  )i  ma  grid  current  (never  more!) 
is  drawn  by  the  6146.  Switch  the  DX-40  to 
the  "CW"  position  on  the  function  switch,  and 
the  meter  switch  to  read  plate  current.  Quickly 
resonate  the  final  to  125  ma.  Turn  the  adapter 
output  control  counterclockwise  until  plate 
current  just  starts  to  drop  off.  Grid  current 
should  now  be  zero  with  full  loading  on  the 
amplifier.  Null  the  carrier.  Speed  is  of  essence 
in  the  tuneup  of  the  final  since  the  tube  is 
operating  past  its  maximum  plate  dissipation 
rating.  With  modulation  the  plate  current 
"kicks"  must  never  exceed  100  ma. 

Sideband  is  loads  of  fun.  There's  little  rea- 
son why  it  can't  be  enjoyed  by  every  fone 
man  who  is  contemplating  permanent  QRT 
due  to  heavy  AM  QRM.  Even  the  dyed  in 
the  wool  CW  man  is  becoming  fascinated  by 
this  effective  mode.  The  proof  of  the  pudding 
is  in  operating  the  DX-40/SB-10  on  75  meters 
on  Sunday  nights  and  getting  the  following 
comment:  "Gee  whizs  OM,  you  must  be 
ing  ■   .    * 

.  .  .  K1RPB 


How  to  Build 
a  Junk  box 


W.  G.  Esticlc 

2607  East   1 3ih  Street 

Wichita    14,    Kansas 

Newcomers  to  the  amateur  fold  with  limited 
resources  overlook  a  lot  of  good  bets  in  getting 
'goodies'.  A  few  examples,  Older  auto  radios 
of  8  to  10  years  age  have  very  little  resale 
value.  Radio  shops,  used  car  lots  and  junk  lots 
will  usually  give  these  away  or  ask  very  little. 

The  speakers  with  a  six  volt  field  coil  (not 
a  PM)  yield  lots  of  wire  (around  #22  to  #26) . 
Even  the  hash  chokes  (#14  to  #18)  make  good 
coil  wire. 

Audio  output  transformers  designed  for 
6V6's  or  7C5's  will  work  with  6AQ5's.  A  push 
pull  output  transformer  will  make  a  good  mod- 
ulation transformer,  using  the  ct  for  B  }  (  one 
plate  lead  to  a  GAQ5  (6V6)  modulator  and  the 
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other  plate  lead  to  the  rf  load.  The  speaker 
leads  would  not  be  used.  The  primary  of  audio 
output  transformers  with  a  dc  resistance  of 
200  to  500  ohms  can  be  used  as  filter  chokes 
in  small  power  supplies  running  around  50  ma. 
or  less. 

Don't  overlook  the  fact  that  by  stripping  the 
power  supply  from  a  grood  auto  radio,  adding 
a  small  ac  supply  and  using  a  mobile  converter, 
a  good  home  SW  receiver  can  be  had. 

Old  TV  sets  are  a  mint  of  supplies.  Power 
transformers  with  a  husky  current  output,  fil- 
ter chokes,  audio  sections,  a  good  supply  of 
resistors,  tube  sockets,  slug  tuned  coil  forms, 
wire  from  width  and  liniasity  coils,  rf  chokes, 
to  mention  a  few,  plus  oodles  of  tubes-  There 
has  been  several  articles  on  making  good  front 
ends  from  a  turret  tuner  for  your  homebrew 
communications  receiver,  A  uhf  converter 
usually  can  be  made  to  tune  the  420  mc  ham 
band. 

If  there  are  any  electronic  plants  in  your 
area,  don*t  overlook  the  local  junk  yards*  They 
buy  the  junk  from  the  plants  and  there  oodles 
of  electronic  parts  may  be  had  for  as  low  as 
five  cents  a  pound. 

Get  acquainted  with  the  maintenance  men 
of  hospitals,  office  buildings  and  big  concerns. 
Old  intercoms  and  many  other  goodies  may  be 
laying  around,  many  times  yours  for  the  ask- 
ing. Motor  rewinding  shops  are  a  source  of 
cheap  wire  of  all  sizes  to  wind  your  coils. 

Make  the  rounds  of  radio-TV  shops.  Some 
will  give  you  old  sets  to  'clean  house'  and 
others  will  sell  you  bargains. 

Don't  overlook  any  business  in  your  town 
that  takes  'trade  ins.'  Some  radios  and  TVJs 
are  not  worth  the  repair  in  order  to  resell 
them  and  they  must  get  rid  of  them.  I  have 
seen  many  an  old  TV  set  that  could  be  bought 
for  one  to  three  dollars, 

Used  car  dealers  (auto  junk  yards  also)  are 
good  bets  for  used  car  radios. 

There  are  many  sources  not  mentioned  that 
may  exist  in  some  parts  of  the  country  and 
not  other  parts*  It  doesn't  take  long  for  word 
to  get  around  among  hams  that  so  and  so*s 
salvage  has  got  some  good  stuff  in.  Just  look 
and  listen.  Don't  go  overboard  and  pay  too 
much  for  used  units.  Mentally  think  what  can 
be  salvaged  and  what  the  same  items  would 
cost  you  new  and  come  up  with  an  idea  of 
what  it's  worth  to  you. 

Don't  ever  forget  that  'dealers'  are  out  for 
a  buck.  If  they  see  you  want  something  badly 
they  may  ask  five  dollars  for  it.  Someone  else 
not  so  anxious  gets  it  for  fifty  cents  to  a  dollar, 
I  have  seen  this  work  many  a  time.  Don't  over- 
look the  idea  of  club  auction  and  'buy,  sell  or 
swap'  in  club  papers. 

This  has  been  written  for  the  novice  or  be- 
ginner who  is  starting  to  build  up  a  'stock.'  A 
ham  can  usually  fill  a  garage  or  basement 
with  'junk*  for  the  same  price  that  a  novice 
can  fill  a  cigar  box  with  parts.  Get  going  and 
good  luck. 


ELIMINATE  HETERODYNES 

and  other  Unwanted  Signals  with 

WATERS 

Q-MULTIPLIER/NOTCH  FILTER 


The  WATERS  Q-MULTIPLIER/NOTCH  FILTER 
will  permit  you  to  tune  out  annoying  hetero- 
dynes. It  gives  a  null  of  at  least  40  db  tunable 
across  the  entire   IF   passband. 

The  WATERS  Q-MULTIPLIER/NOTCH  FILTER 
combines  an  isolating  amplifier  and  a  tunable 
LC  Bridged-T  network  with  a  Q  Multiplier* 
Designed  specifically  to  fit  the  Collins  75S- 1  or 
Collins  KWM-2,  the  unit  comes  assembled  ready 
for  Installation.  Escutcheon  plates  and  knobs  are 
matched  to  equipment  so  there  is  no  discern- 
able     change     in     appearance     of     equipment. 


Response  of  IF  Passband 
for  Various  Positions  of 
Q*Multiple  /  Notch   Filler 


3  Models  Available: 

337-S1  for  Collins  75S-1    — ~ $33.95 

337-M2  for  Collins  KWM-2  ____ _  $33.95 

340  PT  for  Collins  KWM-2  with  external  VF0^_  $44.95 
(operating  from  516  F-2  ac  power  supply) 

OTHER  WATERS  PRODUCTS: 

Universal  Hybrid  Coupler 

(See  Sept.  '62  Adv.  in  73) —  $49.50 


Coaxial  Transfer  Switch 

(See  Am.  '62  Adv.  rn  73)  — 

Coaxial  Selector  Switch 

(See  Aug.    62  Adv.  in  73)  — 


$11.45 


.. $12.95 


Antenna  System  Transfer  Switch 

(See  Aug.  *62  Adv.  in  73) $11  45 


Available  at 


distributors 


Some  territories  available  for  representation 


WATERS  MANUFACTURING,  INC 
WAYLAND,  MASSACHUSETTS 
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Mobile  Alternators 


Alternator  Conversions 


Floyd  O1  Kelly  W5VOH 
4I8  East  Hickory 
Midland,  Texas 


WITH    THE     INTRODUCTION     of 

more  and  more  high  powered  AM  and  single 
sideband  mobile  transmitters  and  transceivers, 
the  strain  on  the  factory-installed  electrical 
system  of  the  average  automobile  has  almost 
reached  the  saturation  point.  Even  the  highly 
efficient  transistor  power  supplies  require  more 
power  input  than  is  realized  in  the  output. 
We  are  reminded  of  the  old  adage,  "You  can't 
get  something  for  nothing," 

Mobile  alternators  have  provided  a  con- 
venient way  to  increase  power  and  eliminate 
the  problems  of  battery  failures  and  poor  oper- 
ations resulting  from  low  battery  voltage.  So 
let's  examine  the  alternator  from  two  angles— 
first  the  alternator  itself,  its  function  and  oper- 
ation; second,  its  conversion  from  six  volt  to 
twelve  volt  operation, 

Mobile  alternators  produce  low  voltage, 
high  current,  three  phase  ac  power.  This  pow- 
er is  rectified,  regulated  and  used  to  charge 
the  battery  and  supply  power  to  operate  the 
electrical  components  installed  in  the  automo- 
bile.  From  the  standpoint   of  efficiency,  this 
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Cross-sectional  drawing  of  Leece-Neville  6000 
Series,  40-ampere  alternator,  used  In  most  pai* 
senger  cars, 


system  beats  a  generator,  hands-down.  At  en- 
gine idle  (about  500  rpm)t  output  of  a  small 
(40  amp  rated)  automotive  alternator  is  about 
10  amperes,  A  comparable  generator  has  not 
even  cut-in  at  this  speed*  The  vehicle  must  he 
traveling  15  to  20  mph  in  order  to  charge  the 
battery*  The  output  of  an  alternator  rises  much 
more  rapidly  with  the  engine  speed  than  does 
the  generator. 

In  terms  of  performance,  an  alternator  can 
produce  more  electrical  power  over  a  wider 
engine  speed  range  than  a  generator.  In  most 
cases,  more  electricity  to  power  all  of  the 
normal  vehicle's  lights,  accessories,  and  mobile 
equipment  is  delivered  at  engine  idle. 

Now  that  we  have  examined  a  few  of  the 
alternator's  advantages,  let's  take  a  peek  at 
the  innards  of  this  mysterious  package  and 
see  what  makes  it  percolate.  Most  of  us  are 
familiar  with  the  conventional  generator's  func- 
tion, so  let's  use  a  comparative  analysis  be- 
tween the  generator  and  the  alternator.  The 
main  functional  parts  of  a  generator  are  the 
armature,  field  coils  and  pole  pieces,  commu- 
tator and  heavy  current-carrying  brushes.  The 
field  coils  and  pole  pieces  produce  lines  of 
force,  known  as  the  "field."  The  armature, 
which  is  the  rotating  member,  cuts  lines  of 
force,  thereby  inducing  an  ac  voltage  in  the 
armature  windings*  The  commutator  and 
brushes  mechanically  rectify  this  ac  voltage 
into  dc  required  by  the  vehicle's  electrical 
system, 

The  main  functional  parts  of  an  alternator 
are  the  stator  (this  compares  functionally  with 
the  generator's  armature);  the  rotor  (function- 
ing as  the  field  coils  and  pole  pieces);  and  the 
rectifier  (which  performs  the  same  duty  as 
the  commutator  and  brushes).  The  stator, 
from  which  the  electrical  current  is  picked  up 
IS  stationary;  the  field  revolves  within  it.  Or, 
stated  another  way:  the  stator  is  the  Stationary 
member  of  the  alternator,  just  as  it  is  in  ;i 
conventional  ac  motor— but,  its  function  is  dif- 
ferent. Itt  an  alternator,  the  rotor  produces 
the  lines  of  force.  As  these  lines  of  force  cut 
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the  stator  windings,  a  three-phase  ac  voltage 
IS  generated.  This  voltage  is  conducted  to  the 
rectifier  unit,  which  electrically  changes  the 
ac  to  usable  tic.  An  alternator  can  be  thought 
of  as  an  "insideout"  generator  that  produces 
Lhice-phase  alternating  current. 

If  you  ain't  "seen  the  light"  yet3  let  me 
throw  a  few  more  alternator  advantages  at  ye: 
since  the  stator  conducts  the  high  output  cur- 
rent, it  is  not  necessary  to  use  large  brushes; 
more  windings  can  be  inserted  in  the  stator 
slots  to  give  a  greater  electrical  output  than 
from  a  dc  generator  of  comparable  frame  size; 
also  because  the  stator  is  stationary,  the  wind- 
ings are  not  subjected  to  centrifugal  force  as 
in  a  generator;  the  rectifier  unit  changes  the 
ac  to  dc  electrically,  so  does  not  encounter 
mechanical  wear  as  do  the  generator's  com- 
mutator and  heavy  brushes;  maintenance  is 
much  lower  on  alternators  than  on  generators 
(for  one  thing,  the  alternator  has  no  commuta- 
tor or  cumbersome  brush  system— slip  rings 
and  bearings  are  the  only  wearing  parts.  The 
slip  ring  brushes  seldom  need  attention  since 
they  only  carry  the  2.5  amps  required  for 
field  excitation).  The  heavy  current  load  com- 
mon to  brushes  and  commutators  of  ordinary 
generators  is  taken  directly  from  the  stationary 
member  of  the  alternator. 

The  Leece-Neville  Company  of  Cleveland 
pioneered  automotive  type  alternators  for  the 
armed  forces  during  World  War  IL  They 
released  them  to  police,  fire  and  governmental 
vehicles  as  soon  as  wartime  production  ceased, 
Most  FBI,  state  and  local  law  enforcement 
agencies,  and  fire  departments  now  use  alter- 
nators to  the  total  exclusion  of  generators. 
You  may  recall  first  reading  about  alternators 
back  in  August  1945,  when  a  B-25  crashed 
into  the  83rd  floor  of  the  Empire  State  Build- 
ing, A  New  York  City  police  cruiser,  with  its 
engine  idling,  was  used  as  an  emergency  com- 
munications relay  station  until  more  elaborate 
facilities  could  be  set  up.  With  a  Leece-Neville 
alternator  supplying  all  the  electrical  power 
for  its  radio,  lights  and  other  accessories,  the 
cruiser  stayed  on  the  scene  in  continuous 
operation  for  36  hours  after  the  tragedy. 

Alternators  are  now  priced  competitively 
with  comparable  generators.  When  first  intro- 
duced, they  cost  $20  to  $100  more  than  gen- 
erators of  comparable  ratings.  But,  even  at 
that  price,  they  reduced  associated  costs  such 
as  battery  replacement  and  ignition  system 
maintenance  so  much  they  have  proven  to  be 
actually  less  expensive  than  ordinary  genera- 
tors in  the  long  run  and  so  have  even  more  to 
offer  the  average  car  owner— especially  the 
ham  operator  with  a  mobile  rig.  For  instance, 


500  Watts  PEP! 


Complete  transmitter,  including 
heavy  duty  power  supply. 

Features 

Upper  and  lower  sidebands  on  all  ranges 

Power  output  central  75-500  watts 

Automatic  level  control  (A,  L  CJ 

Meter  for  monitoring  plate  current  and  transmitter 

output 
Provisions  for  FSK 

Rugged  heavy  duty  cast  aluminum  chassis 
Modern  styling  and  extra  compact  for  table  top  use 
Heavy  duty  full  time  blower 
Smooth  tuning   1 00- 1  VFO  tuning 
500  watts  PEP 

Carrier  suppression  more  than  50  db 
Unwanted  sideband  suppression  more  than  45  db 
Spurious  frequencies  down  more  than  45  db 
All  Crystals  included 

VFO  Stability;  50  cps.  after  one-half  hour  warmup 
Pi  network  output.  45-100  Ohms 
Voice  control 
Anti-trip  circuitry 

Frequency  Ranges:  3.5-4*0  mc,  7.0-7.5  me, 
14.0-14.5  mc.  21 ,0-21 ,5  mc,  28.0-28.5  mc, 
28.5  29.0  mc,  29.0-29,5  mc, 

TRI-STATE  Electronics,  Inc. 

2734  Lee  Hwy.,  Falls  Church,  Va. 


Send  information  on  the  TRI-X-500  SS8  Transmitter 
to: 
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Typical  installation  of  Leece-Neville  40-ampere, 
6000  Series  alternator  with  built-in  silicon  rec- 
tifier diodes. 

reports  retained  by  Leeee-Neville  show  that 
buttery  life  has  increased  anywhere  from  30% 
to  100%  as  a  direct  result  of  installing  alterna- 
tors to  replace  generators.  Even  without  pre- 
ventive maintenance  or  extensive  repairs,  the 
average  alternator  system  can  be  expected  to 
give  three  times  the  service  life  of  conven- 
tional dc  generators. 

If  you  are  contemplating  the  purchase  of 
a  new  family  'bus/  you  should  consider  either 
placing  an  alternator  system  under  the  hood 
yourself  or  checking  with  your  dealer  and  have 
the  system  factoiy  installed  in  place  of  the 
conventional  generator* 

Unfortunately  there  are  a  few  of  us  that 
can't  quite  swing  the  price  of  a  new  unit  and 
must   resort  to   the  timely  art  of  conversion. 


With  the  influx  of  twelve  volt  systems  on 
almost  all  of  the  new  cars  there  are  many  six 
volt  alternator  systems  being  placed  on  the 
shell.  The  price  of  these  units  usualK  depends 
on  the  power  rating  and  of  course  on  its  eon- 
till ii ml  One  of  the  most  popular  six  volt  alter- 
nators and  the  one  that  will  probably  be  found 
by  most  of  us  scroungers  is  the  Leece-Neville 
5058-G  Series,  rated  at  95  amps.  So  for  the 
sake  of  an  example,  we  will  refer  to  diis  series 
in  our  conversion  discussion.  All  parts  men- 
tioned may  be  purchased  from  your  nearest 
Leece-Neville  sales  center,  or  ordered  through 
the  Leece-Neville  dealer  in  your  community. 

Let's  assume  that  we  are  going  to  convert 
the  5058-G  series  alternator  to  a  12-volt,  50 
to  60  amp  unit  and  require  a  high  (20  to  30 
amp)  output  at  engine  idle,  The  first  step  is  to 
remove  the  rotor  assembly  from  the  alternator. 
Second,  install  a  new  rotor  coil  No.  28459  and 
a  two  turn  stator  No.  32641.  If  a  high  output 
at  engine  idle  speed  is  not  required,  you  can 
convert  the  alternator  simply  by  changing  only 
the  rotor  coil.  Another  alternate  is  to  complete- 
ly replace  the  rotor  assembly  (Leece-Neville 
No.  29802),  This  will  increase  the  overall  con- 
version expense  and  will  probably  not  be  con- 
sidered unless  the  original  rotor  assembly  is 
damaged.  You  do  not  have  to  touch  the  stator 
in  this  method  of  conversion. 

Unfortunately  the  alternator  is  only  a  por- 
tion <>i  a  system  that  also  contains  a  regulator 
and  a  rectifier.  At  present  there  is  no  method 
of  converting  them.  However,  the  required 
regulator  and  rectifier  may  be  obtained  from 
any  Leece-Neville  distributor. 

Another  option  on  the  conversion  process  is 
to  install  silicon  diode  rectifiers  in  the  alterna- 
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Complete  wiring  diagram  of  the  negative  ground  system.  The  positive  ground  system  is 
identical  except  that  the  diode  connections  going  to  terminal  G  and  those  going  to 
ground  are  reversed. 
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tor.  This  may  be  accomplished  by  using  the 
Leece-N<n  ille  rectifier  kit  number  57254,  The 
kit  consists  of  a  new  alternator  end  housing 
with  built-in  silicon  diode  cells,  heat  sinks, 
housing  cover,  and  connection  cables.  You 
merely  take  off  the  old  end  housing  and  re- 
place it  with  the  new  silicon  rectifier  end 
housing  unit,  using  the  original  through  bolts 
and  ac  stator  terminal  nuts  and  washers. 

If  I  have  sold  you  on  the  alternator  and 
von  are  readv  to  have  one  installed  or  instal 
one  yourself  (either  from  preference  or  be- 
cause you  happen  to  be  as  broke  as  I  am) 
you  may  be  interested  in  a  few  notes  on  in- 
stallation and  trouble  shooting. 

When  installing  an  alternator  system  dis- 
connect the  battery  first  and  do  not  reconnect 
until  you  are  ready  to  check  the  installed  sys- 
tem. Be  sure  to  check  the  ground  polarity  and 
see  that  your  rectifier  and  regulator  system  are 
corresponding  polarized.  It  yon  hook  up  the 
battery  or  rectifier  backwards,  voifll  be  caus- 
ing  a  short  circuit  across  the  battery,  to  say 
nothing  of  n lining  those  gold  plated  diodes. 


Typical  installation  of  Leece-Neville  60-ampere 
heavy-duty  alternator  equipped  with  silicon  rec- 
tifier diodes. 

It  would  be  impossible  to  be  specific  on  the 
physical  installation  because  of  the  many  dif- 
ferent makes  and  models  of  cars.  However, 
there  are  available  complete  mounting  kits  for 
your  automobile  from  the  Leece-Neville  Com- 
pany that  furnishes  just  about  everything  ex- 
cept the  fan  belt,  Just  use  your  hat  rack 
coupled  to  some  common  sense. 

After  the  installation  a  few  simple  checks 
can  be  made  to  determine  if  the  alternator  is 
functioning  properly;  with  the  engine  at  idle 
speed,  remove  the  "F"  (field)  lead  from  the 
n  gulator,  and  touch  it  against  the  "G" 
(ground)  terminal.  This  will  allow  the  alter- 
nator to  operate  "Full  Field/* 
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Shakespeare  construction  — and 
your   SSB   mobile  transceiver 

—  It's  what's  inside  this  single  band,  base 
loaded  WONDEROD  that  gives  it  notable 
power-handling  capabilities:  an  air-core 
(1)  — optimum  coil  efficiency  requires  this 
— reinforced  by  a  hollow  cylinder  (2). 
Coif  (3)  wound  in  lower  section  of  an- 
tenna to  reduce  loss,  is  embedded  in  a 
tominate  of  tiny  glass  fibers  (4)#  rod- 
length  for  flexibility.  Fiberglass  spiral 
wrap    (5)    adds    Impact    strength. 

*Very  Impressive  Package 
COLUMBIA    PRODUCTS    COMPANY 
Shakespeare  Co.  Subsidiary,  Columbia,  S.  C. 


CAN  YOU  REALLY 
GO  ONE  MORE 

MONTH  WITHOUT  A 
KTV  TOWER? 


We  modestly  admit  that  our  towers  are  the  best 
you  can  buy.  You'll  find  our  complete  list  of  prices 
on  page  40  of  the  October  73.  Or  you  can  drop 
a  line  for  our  specification  sheets. 

KTV  TOWERS 

i  *  '     *  Sullivan,  Illinois 
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If  the  alternator  shows  a  high  rate  of  charge 
when  miming  full  field,  the  alternator  is  func- 
tioning properly.  If  the  alternator  shows  a 
very  low  or  no  rate  of  charge  when  running 
full  field,  the  alternator  will  have  to  be  re- 
moved and  checked  on  the  bench.  Remove 
the  rotor  from  the  housing  and  check  with  an 
ohmeter  to  determine  if  it  is  open  or  shorted 
by  placing  the  meters  leads  on  the  slip  rings 
to  measure  the  resistance  of  the  coil.  The 
meter  should  read  between  4.3  to  4.6  ohms  on 
a  12  volt,  or  2,3  to  2.5  ohms  on  a  6  volt 
system.  If  very  little  resistance  is  read,  it 
indicates  a  possible  shorted  coil,  Check  for 
loose  or  broken  wires  at  the  slip  rings.  If 
infinity  is  read  on  the  meter,  the  coil  is  open. 
If  the  rotor  checks  good,  it  should  be  cleaned 
by  washing  with  a  brush  dipped  in  a  cleaning 
solvent  or  paint  thinner.  Rinse  with  another 
brush  dipped  in  unleaded  gasoline  or  kerosene 
ind  wipe  dry  with  a  cloth. 

While  the  unit  is  on  the  bench,  check  the 
stator  sections  for  continuity  between  each 
section  and  ground  { these  leads  should  be  dis- 
connected from  the  rectifiers).  Next  cheek  for 
continuity   between    each    stator   phase,    then 


check  for  ground  between  the  stator  leads  and 
the  stator.  Continuity  should  be  found  in  each 
combination. 

Many  amateurs  will  discover  the  advantages 
that  the  alternator  system  has  to  offer  and 
will  probably  bend  your  ear  about  them  every 
time  a  discussion  starts  on  mobile  operations. 
Two  important  features  that  have  not  been 
discussed  are:  1.  The  noticeable  absence  of 
generator  noise  that  is  usually  so  aggravating 
tm  the  higher  frequencies;  2,  The  alternator 
produces  a  three  phase  ac  voltage  that  can  be 
utilized  direct])'  into  a  transformer  system  to 
supply  just  about  any  voltage  that  you  might 
need.  Three  phase-  power  supplies  offer  better 
transformer  utilization,  less  ripple  output  and 
better  power  factor  in  the  load  placed  upon 
the  ac  line,  Only  a  small  amount  of  filtering  is 
required  on  such  a  power  supph  and  the  bat- 
tery is  not  overloaded. 

So  the  next  time  the  snow  is  near  the  sensi- 
tive area  of  a  tali  giraffe  and  your  car  wont 
start,  or  your  transmitter  starts  "FM-ing"  be- 
cause of  a  low  charged  battery  you  will  be 
only  one  step  away  from  becoming  a  proud 
owner  of  an  alternator,  •  .  .  W5VOII 
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Persona 
Messenger 

WHILE  I  FIND  the  doings  on  the 
Citizen's  Band  as  annoying  as  any  other  ama- 
teur, this  in  no  way  interferes  with  my  using 
the  band  for  its  intended  purposes.  I  don't 
believe  in  letting  a  little  emotion  stop  me  from 
being  practical. 

The  1 1  meter  band  comes  in  handy  for  ham 
use  every  now  and  then,  though  not  for  ham- 
ming. For  instance,  the  Porsche  Club  was 
putting  on  an  acceleration  test  and  needed 
communications  between  the  start  and  finish 
to  time  the  runs.  We  could  have  done  it  by 
ham  radio  to  be  sure,  but  by  using  a  couple 
of  CB  handitalkies  we  were  able  to  let  anyone 
available  operate  the  rigs  and  the  event  went 
off  very  smoothly. 

Speaking  commercially,  there  is  a  wide 
choice  of  pocket  sized  CB  gear  and  nothing 
much  for  the  ham  bands.  Sure,  I  could  retime 
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the  gear  to  ten  or  six  meters  without  much 
difficulty,  but  this  would  lower  the  utility 
because  then  I  could  only  use  it  with  licensed 
operators  at  both  ends  and  though  most  of 
my  liiends  are  hams,  I  do  have  a  slight  circle 
of  acquaintances  in  other  fields.  Why  restrict 
their  use  when  there  is  little  to  be  served  by 
doing  this? 

We  keep  a  pair  of  handitaUdes  around  here 
ready  to  use  and  find  them  invaluable.  When 
someone  is  making  the  trip  up  one  of  the  100 
foot  towers  it  is  a  lot  easier  to  have  him  clip 
a  rig  on  his  safety  belt  and  keep  in  touch  with 
him  instead  of  trying  to  holler  over  the  wind 
and  traffic  noises* 

The  units  also  come  into  play  when  we  have 
some  antenna  tuning  or  evaluation.  We  park 
someone  on  a  neighboring  hill  with  a  field 
strength  meter  and  the  CB  unit  and  tune 
away.  It  also  is  dandy  for  investigating  TVI 
complaints,  greatly  speeding  the  process  of 
trying  all  bands  and  beam  directions  while 
maintaining  constant  communications  during 
the  process. 

We  have  a  friend  (non-ham)  who  goes 
hunting  a  lot  and  he  has  found  the  units  a 
great  help  for  keeping  in  touch  with  fellow 
hunters  and  keeping  them  from  shooting  each 

other. 

When  we  decided  to  invest  in  a  pair  of  CB 
handitalkies  we  looked  over  the  market  very 
carefully,  The  final  choice  was  a  pair  of  the 
Johnson  Viking  Personal  Messengers,  This  de- 
cision was  dictated  by  the  high  power  that 
they  put  out  (one  watt)  and  the  available 
rechargable  battery  assembly.  The  extra  range 
made  possible  by  the  one  watt  unit  over  the 
more  usual  100  milliwatt  or  less  frequently  is 
important.  The  lower  power  transceivers  are 
less  expensive  and  don't  require  the  formality 
of  even  a  CB  license,  but  the  higher  power, 
when  von  need  it  is  worth  al  the  extra  effort 
and  expense. 

. . . W2XSD 


Wire  it  to  suit  yourself! 


BALUN 
COIL  KIT 

Model  3976 
$8.95 


A  brand  new  balun  coil  kit  with  exclu- 
sive B&W  design  features.  Model  3976 
has  sturdy,  air-wound  bifilar  inductors 
for  muitiband  impedance  matching. 

Kit  has  full  wiring  instructions  show- 
ing how  to  connect  75  ohms  unbalanced 
to  300  ohms  balanced,  or  75  ohms  un- 
balanced to  75  ohms  balanced, 

Balun  operates  on  80  through  10  meter 
bands  without  tuning  or  changing  coils. 
Rated  at  250  watts  maximum  AM  phone, 
500   watts   CW   and    1   KW   on  SSB. 

Coils  and  space-saving  mounting 
bracket  also  available  separately, 

Available  at  better  dealers  now,  or 
write  to  B&W  direct. 

BARKER  &  WILLIAMSON,  Inc, 

tfladto  Cowrouiunafcon  Squfpmeiit  Sface  1932 

BRISTOL,.    PENNSYLVANIA      •       STillwell    8  5581 
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GENERALIZE  YOURSELF! 


^ 


LEARN   RADIO  CODE 

The  EASY  WAY 

No   Book*  To  Read— No  Visual 

Gimmicks    To    Distract    You.    Juit 

listen    and   loam 


PRICE 
$9,95 


BMid  «»  medern  pfythaltf  l«*J 
ftchalquet  —  This  eeurie  will  fik* 
vou  beyond   13  w.p.n.   [m 

LESS  THAN  M  THE  TIME 

Available  also  on  magnetic  tap* 
St§  Your  Dealer  Now! 
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Album  Contains 
Thro*    12"    LP's 

2Vi  Hr. 
Instruction 


EPSILON 
RECORDS 


2769  CAROLINA 
REDWOOD  CITY,  CALIF. 


The  CUBEX  MK  III  De  Luxe  3  BAND  QUAD 


Now   3  wayi 

FIBERGLAS  SPREADERS 

•  ALUMINUM    SPREADERS 

•  BAMBOO  SPREADERS   .. 


»«.»■* 


#**•*■ 


i  *  * » * 


*■•**•** 


only  $99.50 

only         $7950 
only  $67.50 


■    ■    k    • 


All  models  use  the  heavy  duty  Cubex  support  structure  —  2"  O.D, 
tubular  alum,  boom  — ■  Heat  treated  alum,  spiders  —  Hi-Gain  —  HI* 
FBR   —  Single   feedline   optional. 

tow    Wind    Rexistancr^f.izltt    Weighty    only    ST    Ihs* TV    Rotor    Ilandl** 

Law    SWR Pre*tutted    Reflector    Cail*—N&    Stub* 

The  CUBEX  MK  III  gives  you  3  FULL  SIZE,  FULL  EFFICIENCY,  beam 
antennas  with  separate  FULL  WAVE  driven  elements  on  each  bond.  All 
this    in    half    the    horizontal    space    required    by    a    3    el,    20    mtr.    beam, 

WRITE   FOR   FREE   BROCHURE   "F' 


CUBEX    COMPANY 
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Ronald  Ives 

2075  Harvard  Street 

Palo  Atfo,  California 


BACK  IN  THE  "good  old  days/'  when 
exact  timing  was  not  too  important,  the  "sta- 
tion chronometer'*  was  a  98-cent  alarm  clock, 
which  was  wound  daily  (if  we  didn't  forget); 
and  set,  every  now  and  then,  by  the  NAA  time 
signal  This  gave  us  a  time  standard  of  sorts, 
which  was  usually  within  five  minutes,  plus  or 
minus,  of  "train  time/* 

With  the  passage  of  years,  time  became 
more  important,  and  now,  in  many  instances, 
time  accurate  to  about  the  nearest  second  is 
very  desirable.  RTTY  transmissions  start  exact- 
ly on  schedule,  and  are  not  repeated.  If  you 
tune  in  late,  you  lose  the  first  part  of  the 
transmission, 

With  the  increasing  importance  of  accurate 
time,  the  98-cent  ahum  clock  was  replaced  by 
a  better  mechanical  clock,  and  later  by  an 
electric  clock,  which  kept  "perfect"  time  be- 
tween die  almost-daily  power  failures.  For  this 
electric  clock,  an  "automatic"  WWV  setter  was 
developed,  as  well  as  a  power  failure  indicator. 
Eventually,  the  electric  and  mechanical  clocks, 
and  all  the  various  adjunct  "blat  k  boxes,"  took 
up  too  much  desk  space,  and  the  desirable  and 
tested  elements  of  the  assemblage  were  inte- 
grated into  a  single  time  panel,  appearing  as 
in  Fig.  1. 
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For  operating  convenience,  the  mechanical 
clock  (right)  is  kept  on  Greenwich  Meridian 
Time  ("Universal  Time"),  and  the  electric 
clock,  (left),  which  is  periodically  checked 
against  WWV  or  WWVH,  and  reset  when 
necessary,  is  kept  on  local  time.  This  proce- 
dure eliminates  mental  calisthenics  in  convert- 
ing from  one  time  to  another,  yet  makes  pos- 
sible immediate  recovery  of  local  time  should 
the  power  fail  (as  it  too  frequently  does). 

Block  diagram  of  the  time  panel  comprises 
Fig.  2.  Circuit  of  the  "ordinary  audio"  portion, 
which  is  largely  conventional  in  design  and 
use,  is  shown  in  Fig.  3,  The  detector  output  of 
the  receiver  is  fed  into  a  pre-amplifier,  which 
is  one  half  of  a  12AT7,  conventionally  con- 
nected and  operated.  Pre-amplifier  output  goes 
to  a  base  clipper,  which  is  adjustable  to  elimi- 
nate background  noise.  Signal  and  background 
levels,  at  the  output  of  this,  are  monitored  by 
use  of  a  6E5  Magic  Eye"  tube.  Base  clipper 
output  also  goes  to  a  12AT7  cathode  follower. 

From  an  adjustable  tap  on  die  load  resistor 
of  this  cathode  follower,  a  signal  is  fed  to  a 
6AQ5  power  amplifier,  and  thence  to  a  small 
speaker  on  the  panel.  Speaker  output  is  the 
input  signal,  amplified  and  stripped  of  all,  or 
any  desired  part,  of  the  background  noise. 

Fixed  output  of  the  cathode  follower  goes 


Fig.  2 


Fig.  4  Above-chassis  inferior  view  of  time  panel 
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Fig.  I  Station  time  panel 


to  the  "automatic"  setter  for  the  electric  clock, 
and  to  a  selective  amplifier,  whose  output  is 
the  "seconds  pips"  of  the  WWV  signal,  Major 
components  of  this  audio  channel  are  visible 
near  center  of  Fig.  4. 

The  selective  amplifier,  which  isolates  the 
seconds  pulses  from  the  composite  WWV  sig- 
nal, is  an  "MIT"  design1,  using  the  two  halves 
of  a  12AU7A  in  cascode  as  the  amplifier,  and 
a  twin-T  network  as  the  frequency-selective 
feedback  element,  A  6G4  cathode  follower 
isolates  the  feedback  network  from  the  ampli- 
fier, and  also  provides  an  isolated  output- 
Circuit  of  this  amplifier,  with  constants,  con- 
stitutes Fig.  5.  To  eliminate  the  use  of  costly 
precision  components,  the  resistive  elements  of 
the  filter  are  made  adjustable.  Exact  values  of 
these  components  can  be  computed  from 
standard  handbook  formalae,  or  scaled  from 
the  Carter  Nomograph2. 

After  construction,  the  filter  is  set  to   ap- 
proximately 1,000  cycles,   and  then  trimmed 


to  exact  setting  using  the  WWV  signal  as  a 
standard.  The  adjustments  are  the  two  "Fre- 
quency" controls  visible  in  Fig,  4,  Almost  any 
symmetrical  dual  triode  will  perform  well  in 
this  circuit, 

The  clock  setter  is  a  signal-actuated  switch, 
and  is  an  improvement  of  an  older  model 
which  performed  well.  Circuit  of  this  com- 
prises Fig.  6.  Under  normal  conditions,  the 
armature  of  the  set  coil  of  the  symmetrical 
latching  relay  is  up,  the  clock  is  connected  to 
line,  and  keeps  as  good  time  as  the  local 
frequency  stability  permits. 

When  clock  time  differs  from  WWV  time, 
the  second  hand  is  stopped  at  60  by  pressing 
the  STOP  pushbutton,  and  the  minute  and 
hour  hands  are  manually  set  to  the  next  WWV 
announcement  period,  Pressing  the  STOP 
pushbutton  energizes  the  set  coil  of  the  latch- 
ing relay,  which  disconnects  the  clock  from 
the  line  (stopping  it);  shunts  the  power  switch 
of  the  entire  panel,  and   closes  the  contacts 
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ALSO  SHOWN  IN  FIG  3, 


FfC  5 


associated  w  ith  the  reset  coil  of  the  same  relay. 
As  this  is  a  latching  relay,  the  coils  only  draw 
current  when  energized,  but  the  contacts  "stay 
put"  until  the  opposite  coil  is  energized.  The 
F-6  diodes  across  the  relay  coils,  "connected 
backwards/1  are  flyback  absorbers. 

After  the  second  VVWV  time  announcement 
of  the  next  period,  the  SET  pushbutton  is  de- 
pressed. This  readies  the  circuit  for  the  com- 
mencement of  the  tone  signals.  Pressing  the 
SET  button  energizes  the  DPST  relay  (ex- 
treme right,  Fig,  6),  which  is  wired  for  self- 
holdiing  (lower  armature  contacts),  and  which 
also  energizes  the  reset  coil  of  the  latching 

relay.  This  relax .  however,  cannot  function, 
as  no  signal  is  incoming,  and  the  right  half  of 


the  12AU7A  is  held  to  nonconduction  by  the 
Zener  voltage  on  its  cathode. 

Recommencement  of  the  WWV  tone  signal 
applies  an  af  voltage  to  the  system.  This  is 
amplified  in  the  left  half  of  the  12AU7A, 
rectified  in  the  doublet  circuit  between  halves 
of  the  tube,  and  the  rectified  output  applied 
to  the  right  grid.  This  drives  the  tube  into 
conduction,  so  that  the  reset  coil  is  energized, 
and  its  armature  pulls  down.  This  releases  the 
previously  locked-down  armature  of  the  set 
coil,  so  that  the  clock  starts,  and  the  shunt  is 
removed  from  the  panel  power  switch.  At  the 
same  time,  the  contacts  controlled  by  the  reset 
God  armature  are  opened,  removing  energiza- 
tion from  the  DPST  relay.  After  a  short  time 
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Your  personal  at- 
tention is  a  "must" 
at  WRL-Our  18  hams 

are  at  your  service 
day  or  nite.  Write, 
phone,  or  wire, 

Leo  L  Meyerson,  WPCFQ 


I        WRL's  DESK  IT 

Designed  especially  for  the  ham  ex- 
perimenter or  for  laboratory  use.  Slop* 
ing  top,  slide-out  leaf-  Built  from  %*' 

Nava-Fly  with  wood  Masiac  finish.  Will  hold 
over   500    lbs.  Size;  49^"  x  29%"  Jt  31",  Wt.  99  lbs. 


a 


MULTI-PAK"   PSA-63 


Universal  AC  P.5.  Silicon  rectifiers. 
Dual  HV  600V/300V  @  30GMa,  210 
Max,  Bias  0-90VAC.  (Also  available 
customized  at  slightly  higher  price, 
for  Swan,    -76,    AF67/68,    etc.)  Wt. 
15  lbs.   Kit  $24,95  -  Wired  $39.95. 


$24" 


TECH-CEIVER  6A 

6  Meter  Transceiver-Mobile-  Fixed- 
Compact-  Size;5"Hl9!4"Wl6"D.  5W. 

input  with  BMcxtals,  PTT.  Rec.  !4uvf 
tunes  49-54  Mc,  AVC,  ANL,  Stable, 
selective,  speaker.  Wt.  9  lbs.  Less 
P. 5.     Kit    $39,95 


$3995 


PREAMPLIFIER  DB-68 

Wired    Preselector    -    6-80    Meters,    6 

triode  tube  sections  for  average  24DB 
gain.  Tunable,  built-in   115VAC  P.S., 
coax  or  twin  lead,     illuminated  dial, 
6J43t6*5/8x7!4".   Sh,   wt.    10  lbs,    1  yr. 
parts  warranty.  WRL  Import*  530^5 


or  SS-3  "Q"  MULTIPLIER 

*m  $1  595  Improve  receiver  performance. 
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delay,  caused  by  the  4  mfd  shunt  capacitor. 
the  armature  rises,  de-energizing  the  reset  coil 
of  the  latching  relay.  This  time  delay  is  in- 
serted here  so  that  the  armature  of  the  reset 
coil  will  surely  pull  down  and  latch  in  place 
before  the  coil  is  de-energized. 

If  desired,  the  amplifiers  and  reset  mech- 
anism of  this  time  panel  can  be  made  to  shut 
itself  ofl  automatically  once  the  clock  is  set. 
This  is  made  possible  by  the  contacts  on  the 
set  coil  that  are  shunted  across  the  ac  switch. 
For  automatic  shutoff,  snap  the  main  power 
switch  to  OFF  position  any  time  after  the 
STOP  pushbutton  is  depressed. 

If  there  is  a  fumble  or  snafu  an \  where  in 
the  setting  process,  press  the  SET  button  and 
then  the  RESET  button,  and  everything  is 
ready  for  a  new  start. 

Components  of  the  clock  setter  are  visible 
in  lower  left  of  Fig,  4,  and  in  lower  right  of 
Fig,  7,  Note  the  copper  disks  which  form  the 
heat  sink  for  the  Zener  diode. 

Power  supply  used  is  somewhat  more  than 
adequate,  with  an  ample  margin  of  safety 
built  in?  to  avoid  trouble  as  components  age. 
Circuit  of  power  supply  and  power  failure 
alarm  comprises  Fig.  8.  The  power  failure 
alarm  is  a  self-holding  relay,  which  releases 
when  the  power  is  interrupted,  and  must  be 
manually   reset    (RESET  pushbutton).   In   its 


de-energized   position,   the  relay   switches   an 
alarm  light  on.  This  is  a  GE-44  bulb,  operate 
from  the  line  in  series  with  5  mfd  of  capaci- 
tance. 


A 
•        -        ■ 


Fig.  7   Under-chassis  view  of  time  panel. 

Layout  and  construction  are  not  at  all  criti- 
cal. Components  that  must  be  seen  regularly, 
or  operated  regularly,  are  placed  on  the  front 
panel  Adjustments  of  the  "set  and  forget" 
type  are  mounted  on  the  chassis  top  and  skirt. 
Permanent  connections— ac  and  audio  input- 
are  made  at  the  rear;  the  temporary  connec- 
tion—Pulse Output— is  made  by  means  of  a 
jack  on  the  front  panel, 
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Fig.  9  Rear  Chassis  skirt  of  time  panel,  showing  inputs 
and  "set  and  forget11  control. 

Workmanlike  construction  is  most  desirable, 
lis  a  time  panel  of  this  type  is  designed  for 
regular  use,  not  as  a  repair  and  trouble-shoot- 
ing exercise.  Liberal  use  of  tie  points  (Fig.  7) 
not  only  firms  up  component  mounting,  but 
also  provides  convenient  test  points,  so  that 
a  component  failure,  if  one  occurs,  can  be 
localized  promptly,  and  corrected  without  per- 
forming major  surgery  on  the  assemblage. 

Mounting  of  the  various  networks,  most  of 
them  in  shield  cans,  is  simplified  by  use  of 
punched  epoxy  board  and  push-in  terminals 
(Vector  82G24WE  and  T-28,  for  example). 
Cabling  here  is  done  by  use  of  G-C  cable  ties. 

Initial  adjustments  are  few  and  relatively 
simple.  After  a  thorough  circuit  check,  feed  a 
WWV  signal  into  the  input.  In  the  writer's 
receiver,  this  is  taken  from  the  detector  out- 
put through  a  cathode  follower.  Set  back- 
ground suppression  to  zero,  and  adjust  speaker 
volume  to  suit  your  taste.  Slowly  advance  the 
background  suppression  control  until  the  sig- 
nal has  optimum  intelligibility*  This  will  be  at 
approximately  the  point  where  the  6E5  is  wide 
open  on  no  signal,  and  closed,  or  slightly  over- 


lapping on  receipt  of  an  audio  signal  Readjust 
the  volume  if  necessary. 

Set  the  CONTROL  (rear  chassis  skirt,  Fig. 
9)  at  about  mid  range,  and  go  through  the 
clock  setting  procedure,  readjusting,  if  neces- 
sary, to  secure  certain  operation  of  the  relays. 
None  of  these  adjustments  are  critical  Lock 
the  CONTROL  when  operation  is  satisfactory. 

Adjustment  of  the  selective  filter  for  the 
pulse  output  is  done  as  follows:— Feed  a  signal 
of  as  near  1,000  cycles  as  possible  into  the 
time  panel  input,  and  adjust  the  frequency 
controls  (upper  left,  Fig.  4)  for  maximum  out- 
put, Then,  replace  the  1,000  cycle  source  with 
a  WWV  signal,  and  gently  re-adjust  these 
same  controls  for  maximum  pulse  output. 
When  this  is  attained,  lock  the  controls. 

Performance  of  this  time  panel  has  been 
entirely  satisfactory,  with  maintenance  needs 
confined  to  replacement  of  one  pilot  lamp  in 
six  months.  The  predecessor  of  this  device, 
using  the  same  general  principles,  but  some- 
what cruder  circuitry,  became  obsolete  after 
five  years  of  service  with  no  need  for  any 
major  repairs. 

A  considerable  number  of  alternative  cir- 
cuits and  layouts,  performing  the  same  func- 
tions, are  possible,  and  should  perform  well. 
The  only  precautions  to  be  followed,  and  these 
are  for  operating  and  maintenance  conven- 
ience only,  are  to  make  components  possibly 
needing  attention  accessible— the  silicon  recti- 
fiers should  be  near  the  back  of  the  chassis 
and  exposed,  so  that  they  can  be  tested  and 
replaced  easily.  The  filter  capacitors  are  best 
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with  a 

MATERIAL  DIFFERENCE!" 


socket-innnnted  (Cinch  2-C-7),  for  easy  re- 
placement The  relays  should  not  be  "buried," 
ms  the  contacts  may  need  cleaning  after  several 
years  of  service. 

Although  almost  any  electric  clock,  and  al- 
most any  mechanical  clock,  can  be  used  on 
this  panel,  fairly  nigged  equipment  is  most 
desirable,  so  that  indicated  time  will  mean 
something.  The  electric  clock  used  is  a  Navy 
type,  with  cut  gears  and  heavy  plate  con- 
struction, suggesting  long  trouble-free  life.  The 
mechanical  clock  is  a  Waltham  Aircraft  Chro- 
nometer. This  is  available  surplus,  in  running 
condition,  for  about  $20.00  (C  and  H  Sales); 
used,  but  reworked  and  with  an  FAA  cer- 
tificate, for  about  $85.00;  and  new  for  about 
$125.00.  This  clock,  in  station  service,  can 
be  regulated  to  hold  within  about  one  second 
a  week;  and  its  service  life,  if  annually  over- 
hauled by  a  skilled  watchmaker,  is  consid- 
erably in  excess  of  20  years. 

GMT,  for  chronometer  setting,  can  be  com- 
puted from  local  time  by  methods  outlined 
in  your  son's  geography  book;  or  determined 
from  tabulations  in  the  Nautical  Almanac 
(p.  262*265,  1963  edition).  Both  local  and 
GMT  are  regularly  an  not  meed  by  your  local 
Aeronautical  Range  Station, 

Labels  used  on  Uiis  equipment  are  Metal- 
photo,  made  and  applied  by  the  Kohler  tech- 
niques3. Decals  can  also  be  used  effectively, 
if  they  are  applied  carefully,  and  protected 
by  a  coat  of  clear  lacquer. 

With  a  time  panel  of  this  sort,  the  busy 
operator  is  never  at  a  loss  for  the  correct  time, 
either  local  or  GMT.  and  this  time  can  be 
checked  as  often  as  desired  against  \V\\*Y  or 
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WWVH.  With  careful  checking,  station  time 
errors  in  excess  of  I /20th  second  should  never 
occur.  •  .  .   IVES 

'Valley,  G.  E.  and  \V;illman,  Henr>%  ^Vacuum  Tube 
Amplifiers/'    New    York    i  Mctiraw-Hilh,    1948,    401-41)3. 

-Carter,  D.  F.»  "ParidleJ-T  Nomograph."  Electronics 
Vol,   »0,  No.   II,  Nov.    1957,   192, 

3 Kohler,  G«  M.  "Photography  Produces  Custom  La- 
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Oiler 

Doctors  are  now  using  throw-away  needles 
for  penicillin  on  home  calls.  The  thing  consists 
of  a  glass  tube  with  a  needle  at  the  end.  AH 
one  has  to  do  is  to  grind  the  sharp  end  flat, 
pull  out  the  rubber  plunger  which  is  left  at 
the  bottom,  and  by  attaching  something  to  the 
plunger  one  has  a  very  fine  oiler.  My  doctor 
gave  me  a  half  dozen  to  experiment  with  when 
I  mentioned  that  I  thought  I  could  use  them. 

.  •  .  #  K^IIVK 

These  are  not  good  playthings  for  the  kids. 


THIRD  PARTY  TRAFFIC 

A  reminder  ,  B  ,  Bolivia  and  the  United 
States  now  have  an  agreement  permit- 
ting the  exchange  of  third  party  traffic 
by  amateurs*  Third  party  traffic  may 
presently  be  handled  with  the  following 
countries:  Bolivia,  Canada!  Chile,  Costa 
Rica,  Cuba,  Ecuador,  Haiti,  Honduras, 
Liberia,  Mexico,  Nicaragua,  Panama, 
Paraguay,  Peru  and  Venezuela. 
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A  Remote  Antenna 


Tuning  Unit 


ANTENNAS  IN  GENERAL  and  mo- 
bile antennas  in  particular  perform  best  at  a 
single  frequency  and  if  operation  over  a  band 
of  frequencies  is  contemplated,  as  with  a  VFO, 
a  means  of  tuning  the  antenna  must  be  em- 
ployed. This  tuning  can  be  accomplished  at 
either  the  transmitter  end  of  the  transmission 
line  or  at  the  antenna  terminals.  In  the  first 
instance  the  transmitter  output  circuit  or  an 
antenna  coupler  at  the  transmitter  can  be  ad- 
justed so  as  to  deliver  most  of  the  available 
power  to  the  antenna*  However  at  frequencies 


4* 


Fig.   1 

where  the  antenna  is  no  longer  matched  to 
the  transmission  line,  usually  away  from  the 
antenna  resonant  frequency,  a  standing  wave 
will  appear  on  the  line.  In  many  instances, 
particularly  mobile  installations  where  the  an- 
tenna Q  is  high,  the  standing  wave  ratio  can 
be  quite  large  away  from  the  resonant  fre- 
quency of  the  antenna  and  in  many  cases  these 
high  standing  waves  cannot  be  tolerated.  Also, 
the  transmission  line  absorbs  more  and  more 
of  the  power  going  to  the  antenna  as  the 
standing  wave  ratio  is  increased,  lowering  the 
overall  efficiency.  On  the  other  hand,  if  the 
tuning  is  accomplished  at  the  antenna  termi- 
nals, the  antenna  will  remain  matched,  or 
nearly  so,  to  the  transmission  line  over  a  band 
of  frequencies.  As  a  result  of  this  the  standing 
wave  ratio  will  remain  near  unity  over  the 
frequency  band  thus  maintaining  good  effi- 
ciency and  avoiding  the  problems  associated 


Earl  Murphy 

8891    Olentangy    River    Rd. 

Powell,  Ohio 

with  a  high  standing  wave  ratio.  What  is 
needed  then  is  a  method  of  remotely  tuning 
the  antenna  to  keep  it  matched,  or  neatly  so, 
to  the  transmission  line.  Many  schemes  have 
been  tried  with  varying  degrees  of  success 
and  currently  the  most  popular  centers  around 
either  a  tapped  or  continuously  variable  rotary 
inductor.  This  article  offers  a  different  solution 
to  this  problem  in  the  form  of  a  remote  tuning 
unit  that  uses  a  variable  capacitor  for  the  tun- 
ing element.  This  technique,  in  general,  is 
more  economical  in  that  the  rotary  variable 
inductors  are  expensive  whereas  a  variable 
capacitor  can  usually  be  salvaged  from  the 
junk  box.  If  the  power  is  low,  that  is,  less  than 
about  15  watts,  a  receiving  type  capacitor  can 
be  used.  It  also  appears  that  there  is  less  con- 
tact loss  in.  the  capacitor  than  in  the  inductor. 
For  what  it  is  worth,  it  is  also  noted  that  the 
electrostatic  field  of  the  capacitor  is  much  eas- 
ier to  shield  than  the  electromagnetic  field  ol 
the  inductor.  Also  a  more  compact  unit  can 
be  made  using  a  variable  capacitor.  Fig,  1 
shows  a  completed  unit  that  measures  only 
12"  x  3"  x  2XF*  The  two  binding  posts  are  con- 
nections to  the  drive  motor.  All  the  compo- 
nents are  mounted  on  the  top  panel  as  shown 
in  Fig,  2.  All  of  the  parts  were  salvaged  from 
the  junk  box  except  the  aluminum  box  which 


Fig.  2 
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I  made.  The  motor  has  a  reduction  gear  drive 
and  was  designed  for  28  volts  dc.  The  12  volt 
system  in  the  automobile  made  it  run  at  about 
4  or  5  rprn  which  is  a  comfortable  tuning  speed. 
If  desired,  a  speed  control  potentiometer  (Ri 
in  Fig.  4)  can  be  added  to  the  motor  control 
circuit.  The  size  of  Ri   for  best  results   for  a 
particular  motor  can  readily  be  determined  by 
experiment,  It  is  necessary  to  obtain  a  similar 
motor  regardless  whether  a  capacitor  or  rotan 
inductor  is  used  for  the  tuning  element  so  the 
requirement  for  a  motor  is  not  a  disadvantage 
for  this  unit.  Similar  motors  with  satisfactory 
performance  can  be  purchased  at  many  sur- 
plus stores.  The  rotary  switch  shown  in  Fig*  2 
inserts  a  fixed  capacitor  in  parallel  with  the 
variable  capacitor  for  half  the  tuning  range  to 
double  the  capacity  range.  The  switch  is  of 
the  shorting  type  with  half  the  contacts  bussed 
together  and   adjusted  so  it  inserts  the  fixed 
capacitor  into  the  circuit  as  the  variable  ca- 
pacitor is  passing  through  maximum   and  re- 
moves   it    as    the    variable    capacitor    passes 
through    its    minimum.    To    assure    maximum 
continuous  coverage,  the  fixed  capacitor  should 
be  as  large  as  the  maximum  capacity  of  the 
variable  capacitor  minus  the  minimum  value. 
That  is,  for  a  variable  capacitor  with  a  range 
of  30  to  300  mmfd,  the  fixed  capacitor  should 
300  -  30   =  270  mmfd.  A  curve  of  capacity 
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versus  rotation  for  this  unit  is  shown  in  Fig. 
3.  As  a  Further  refinement,  the  switch  could 
have  been  a  double  gang  type  and  the  second 
section  could  be  used  to  fight  indicator  lamps 
or  drive  a  meter  through  different  sizes  of  re- 
sistors to  indicate  the  position  of  the  drive 
shaft  and  hence,  by  experience,  the  antenna 
could  be  nearly  tuned  before  applying  trans- 
mitter power.  A  slightly  more  elaborate  though 
more  precise  arrangement  would  involve 
coupling  a  continuously  rotatable  potentiom- 
eter to  the  drive  shaft  to  drive  a  position  in- 
dicating meter.  I  loth  sides  of  the  capacitor  are 
"hot'    so  it  must  be  insulated   from   the  box 
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and  the  motor  and  switch  coupled  to  it  by  flex- 
ible insulated  couplings,  A  circuit  diagram  is 
given  in  Fig.  4  where  the  dashed  lines  indicate 
mechanical  coupling.  A  speed  control  potenti- 
ometer, Ri,  and  a  motor  reversing  switch  are 
shown  at  the  remote  control  site. 

In  operation  the  tuning  unit  is  inserted  in 
the  transmission  line  as  near  to  the  antenna 
terminals  as  possible.  With  the  tuning  unit  in 
its  maximum  capacity7  position  (just  past  180° 
in  Fig.  3)  the  antenna  and  capacitor  combina- 
tion is  resonated  at  the  low  edge  of  the  band 


of  interest.  The  resonant  frequency  is  then 
raised  up  through  the  band  by  decreasing  the 
capacity  of  the  tuning  unit  By  good  antenna 
design  and  a  judicious  choice  of  tuning  unit 
capacity  the  resistice  component  of  antenna 
impedance  can  be  made  to  stay  near  the  char- 
acteristic impedance  of  the  transmission  line 
resulting  in  a  low  standing  wave  ratio  across 
the  band.  While  this  unit  was  primarily  de- 
signed tor  application  in  mobile  installations, 
it  can  be  used  with  any  antenna  that  can  be 
tuned  by  a  single  element  at  its  terminals  such 
as  dipole,  long  wire,  and  vertical  antennas. 
The  unit  pictured  above  was  used  successfully 
for  two  years  in  the  author's  60  watt,  80 
through  10  meter  mobile  station,  Timing  was 
accomplished  by  operating  the  unit  until  the 
; plate  current  meter  indicated  the  antenna  was 
loading.  Crude  but  effective.  Obviously  for 
high  power  levels  the  antenna  should  be  at 
least  approximately  tuned  before  applying 
transmitter  power. 

The  almost  endless  combination  of  motors, 
capacitors,  switches,  potentiometers,  and  the 
like  permit  the  unit  to  be  built  according  to 
the  designers  partictular  requirements,  desires, 
finances  and/or  size  of  junk  box,  and  is  limited 
onlv  bv  his  imagination, 

.  .  .  W8HOA 


Recipe  for  Cooked  Ham 


TAKE  ONE  LARGE  MEASURE  of 
high  voltage.  Add  to  this  various  tubes,  trans- 
formers and  wire.  Stir  in  some  poor  insulation 
and  a  bit  of  carelessness.  Add  a  few  unfused 
circuits,  a  couple  of  poor  grounds  and  a  spoon - 
hil  of  thoughtlessness.  Throw  in  a  ham  and 
mix  well. 

It's  quite  possible  that  the  ham  may  end  up 
well  cooked,  although  the  time  element  varies 
with  luck  and  the  quality  of  the  ingredients, 
This  type  of  ham  could  be  served  up  with  all 
the  trimmings,  not  in  the  gourmet  atmosphere 
ol  a  fine  restaurant,  but  as  the  main  course  at 
the  local  morgue.  Lets  make  it  a  point  to  avoid 
being  on  the  menu  at  the  latter  establishment. 

As  a  well  known  advertisement  savs.  "don't 
be  half  safe,"  Take  a  good  look  around  your 
ham  shack  and  ask  yourself,  "how  safe  am  I?" 
If  you  make  a  close  check,  chances  are  that 
you'll  find  some  questionable  w  iring  or  a  high 
resistance  ground  lead  lurking  in  some  corner, 

Whether  you  run  high  power  or  low,  the 
potential  ha/aids  are  still  there.  Wherever  elec- 
tricity is  found,  SO  are  the  possibilities  of  fire 
and  lethal  shock. 


Ken  Johnson  W6NKE 
21835  Rodax  St 
Canoga  Park,  Calif. 

Safety  for  the  ham  begins  at  the  light  socket, 
or  power  service  outlet.  Make  sure  that  the 
size  of  wire  used  is  sufficient  to  carry  the  re- 
quired  current  and  that  the  insulation  is  in 
good  condition. 

Design  proper  fuse  protection  into  all  of  the 
primary  circuits  in  your  power  supplies,  Fuses 
are  inexpensive  and  they  may  save  you  and 
your  gear  from  disaster  at  some  future  date. 
Don't  wrap  lead  foil  around  burned  out  fuses 
or  use  solder  in  the  fuse  clips  as  a  temporary 
measure.  Find  out  what  blew  the  fuse  and  fix 
it  before  turning  the  power  on  again. 

Select  wire  of  the  proper  size  and  with  ade- 
quate insulation  when  doing  your  circuit  wir- 
ing. If  you  plan  on  harnessing  your  wiring  into 
a  cable,  pay  particular  attention  to  the  latter. 
The  difference  in  potential  between  two  adja- 
cent wires  may  be  very  high  and  an  insulation 
breakdown  can  cause  no  end  of  trouble,  ex- 
pense and  danger. 

Make  sure  you  have  good,  low  resistance 
grounds  wherever  they  are  required.  The 
ground  leads  should  be  kept  as  short  as  pos- 
sible to  provide  maximum  effectiveness.  Once 
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your  transmitter  or  receiver  is  completed,  use 
great  care  in  giving  it  its  operational  checks. 
Keep  your  hands  in  front  of  the  panel,  away 
from  high  voltages  while  the  power  is  on.  If 
adjustments  are  necessary,  make  them  with  the 
power  off.  If  this  is  impossible,  keep  one  hand 
clear  of  the  chassis  and  make  the  adjustments 
with  the  other.  This  may  seem  rather  awkward 
but  you  will  avoid  making  a  complete  circuit 
through  your  body  if  you  should  accidentally 
touch  a  hot  spot. 

Serious  shock,  burns  and  possible  death  can 
result  from  coming  into  contact  with  the  high 
voltages  in  any  receiver  or  transmitter. 

When  assembling  your  station,  be  sure  that 
you  install  a  low  resistance,  common  ground 
system  for  all  pieces  of  your  equipment.  It  may 
come  as  a  shock  to  you,  the  hard  way,  to  find 
that  there  is  a  difference  of  potential  between 
your  receiver  and  transmitter  due  to  poor 
grounds*  Each  piece  of  gear  should  be  con* 
nected  to  a  good  common  ground  with  heavy 
braid  or  wire  using  lengths  as  short  as  possible 
to  minimize  the  resistance.  It  is  wise  to  check 
between  chassis  with  a  voltmeter  to  make  sure 
that  no  difference  of  potential  appears  between 
them.  Be  sure  every  chassis  is  properly 
grounded, 

Another  point  of  possible  hazard  is  the  key 
in  a  CW  station.  This  little  rascal  can  be  a 
lurking  monster  waiting  to  bite  the  hand  of  its 
operator  during  a  careless  moment,  Depending 
on  the  keying  circuit,  the  "hot  side"  of  the  key 
can  be  many  volts  above  ground.  Woe  to  the 
operator  who,  with  one  hand  touching  the  re- 
ceiver panel  accidentally  contacts  the  metal 
surface  of  the  key  with  the  other.  It  could 
bring  his  ham  carrier  to  a  screeching  halt.  Low 
voltage  keying  circuits  and  relays  can  solve  this 
problem .  At  best,  locate  the  key  so  that  you 
can  grab  only  the  knob  or  paddlrs  in  an  excit- 
ing moment. 

Regardless  of  the  physical  location  of  your 
station,  kids  have  a  talent  for  getting  into  the 
most  unexpected  and  carefully  guarded  places. 
If  you  are  blessed  with  these  little  people  in 
your  home,  devise  some  positive  method  of 
locking  the  power  off  in  your  station  during 
your  absence.  Curious  little  fingers  can  twiddle 
knobs,  throw  switches  and  quite  possibly  bring 
disaster  to  themselves  and  their  surroundings. 

Regardless  of  who,  where  or  what  you  are, 
there  is  no  substitute  for  safety.  Don't  forget 
to  incorporate  and  practice  safety  in  your  ham 
shack.  If  you  must,  go  out  and  get  "boiled*'  at 
your  favorite  tavern  on  a  Saturday  night,  but 
don't  take  the  chance  of  becoming  a  "cooked 
ham"  in  your  ham  shack.  ,  ,  .  W6NKE 


FEBRUARY  GOODIES 

WD7  ARC-5,  plate  motlulatur,  for  command  trans- 
ii  ii  tiers,  ex,  used,  less  dynamo  tor,  12  LBS.  $5.50 

RE2  ARC5,  an!,  relay:  has  thermocouple,  meter, 
switch,  13/2-fv  DC  TR  relay,  ex.  used,  less  vac 
cond  $1.50 

BC-442,  as  above,  no  switch,  3  LBS.  ex.  us<  <i  $1.26 

CATHODE   RAY  TUBES 

2AP-1  $3.25  j  902P-1  $3.00;  3AP-1  $2.95; 
3BP-1  $3.95;  3-EP1  $1,96;  5-BP1  $6.50; 
5CP-1     $5,60;     5LP-1A     $7.50, 

nil  ara  BRAND  new — fuiiv  ouarajnteuh 

MU-METAL   SHIELD— IMUND   NEW,   Tor 

NEW  ARRIVALS— LOW  PRICED 

80-239,    lakf  -nins.    r«*platfMl    silver.   4/$1.l0 

3RP-1    $275;    5BP-J    $3-50;    5CP-1    $3.60. 
rgs  u,    latest,    low    lus-,    i»n|y-f"oam    insulation, 

NEW  18c  foot;   50  fetM   $6.25;    1 00  feet  $12,00 
PL-269,     45c     fcft.;     5     for     $2,00;     double     male 

adapters  .95c  eaeh.  NEW, 

Please  include  sufficient  for  postage,  excess  returned. 
For   Illinois   deliveries  add  4%  sales  tax. 

"GOODIE"   sheet  free   with    every    order. 

BC  ELECTRONICS 

2333  S.  MICHIGAN    AVE. 
CHICAGO  1G,  ILL,  CAIumet  5-2235 


CASH     FOR     YOUR    GEAR 


WE  BUY,  SELL, 
TRADE.    SEND 
FOR  FREE  LIST 

4 


5  06-510 
KISHWAUKEE  ST. 
R0CKF0RD.  ILL. 


ELECTRONIC  SUPPLY,  INC. 


for 


the 


no-QSB  QSO 


Spac*  Render  brings  you  the  omening  Polonicd  Diversity  Beam 
designed  by  K6CT  ©fid  proven  by  DX  men  the  world  over.  P*  O," 
virtually  eliminate*  the  SO;,  of  QSB  caused  by  pal* ri cation 
shift*  P.  0.  Itomi  offer  vastly  improved  forward  gain,  front-to* 
bock  and  fide  re[erfian  ratios.  Space  Raider  beams  priced  from 
$44.50*  Write  for  particulars. 


w 


r.  »* 


Anil.bf*  fef  20,  IE,  10,  t  erf  1  Meters 


yoace 


P.D 


*PoUru«4  Divinity 


1074  E.  WALNUT  ST.,  PASADENA,  CAUF. 


S  E 


I   C  O 


D  U  C  T  O  R  S 


Packaged    in    clear    plastic.    hags*    Made    in    V.S.A*    IGO1/* 

guaranteed-    Suhjrrt    ia    yuur    approval, 
atv.  in 
Pkg.  0  r. Sicr  >  lit  i i-rr 


Order 

no. 

Ill 
Jl-i 

JI-2A 
R-2 

It  Sit 
D-l 
T-7 
T-8 
T-l 

TX-1 

n 


1  750    mil  75(1    plv    silicon    root 
■1  750  mil :.fm  piv  silicon  f«ct 

2  $  amp-2(Hl   piv   stud  mount  $11*   rod- 
I  2  amp- 100  \Vw  stud  mount   tU,   mi 

1  e   amp-lOti   piv    stud  mount    >IL   recL 
10  Sii     «ii.  1X60,    IS*H    m* 

2  III   watt    PXP   Pur   trans.    2N155    tvpe 

1  watt.    VSV   Pwr  trans.   2N173   im 
t  PXP   Irani*   2N107,   Ck722  typo 

2  PXP  trans   mixer/osr/ran verier  type 
SI     PXP  fcran*.    IF   amplifier 

■2  PXP   trail*.    AF   amplifier  9   volt   typ*  TX-4 

50  ^,   1,   2.   watt   resistors,  assorted  KK-5Q 

25  50uv  mlm  cond.   5,    10  20%   am.  MK-25 

25  lllOOv  twramic1   wind,    asst   values  DC- 25 

ANY  PACKAGE  $1.00  plus  .10  postage 
Any  ten    packages   $10.00  postpaid   in    U.S. 

No  COW* 

Les  W9GAI       DELTA  DISTRIBUTING 
2357    York   St.,   Blue   Island,   III. 
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SLB 
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S.JF&60X* 
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Radio  Bookshop 

There  are  certain  basics  which  go  to  make 
up  a  hamshack  .  ,  .  transmitter,  receiver,  an- 
tenna and  reference  books.  The  rest  of  the 
ads  will  give  you  a  good  idea  what  to  buy 
in  the  way  of  transmitters  and  receivers,  this 
is  where  you  buy  the  reference  books.  We 
handle  al  kinds  of  radio  books,  but  these 
listed  are  the  ones  you  should  have  on  hand. 
Buy. 

1 -ELECTRONICS  &  RADIO  ENGINEERING-Terman.  One 
of  the  most  complete  text  books  ever  printed.  1078 
pages.    Theory,    but    easy    Oil    the    math  S 1 5  50 


63-G  E.   TRANSrSTOR  MANUAL  6th    EDITION 


$2  00 


5— ANTENNAS— Kraus    (W8JK).    The    most    complete    book 

on    antennas    in    print,    but    largely    design    and    theory, 

$12.00 


complete   with   math. 


H— IT'S    HERE!    NEW    16th    EDITION   of 
RADIO  HANDBOOK*  $9-50 


13-REFERENCE  DATA  FOR  RADIO  ENGINEERS.  Tablet, 
formulas,  graphs.  You  will  find  this  reference  book  on 
the  desk  of  almost  every  electronic  engineer  in  the 
country.  Published  by  International  Telephone  and  Tele- 
graph. $6.00 


1G—  HAM  REGISTER— Lewis  (W3VKD).  Thumbnail 
sketches  of  10,000  of  the  active  and  well  known  hams  on  the 
air  today.  This  is  the  Who's  Who  of  ham  radio.  Fastinatino 
reading.  Only  edition.  Now  only  $2.50 


21-VHF  HANDROOK-Johnson  (W6QKI),  Types  of  VHF  prop- 
agation, VHF  circuitry,  component  limitations,  antenna  de- 
lign  and  construction,  test  equipment.  Very  thorough  book 
and  on©  that  should   be   in  every  VHF  shack.  $2.95 

22— BEAM  ANTENNA  HANDBOOK— Orr  (W6SAI). 
Basics,  theory  and  construction  of  beams,  transmission  lines, 
matching  devices,  and  test  equipment.  Almost  all  ham  stations 
need  a  beam  of  swe  sort  ,  .  ,  here  is  the  only  source  of  basic 
info  to  help  you  decide  what  beam  to  build  or  buy,  how  to  in- 
stall it,  how  to  tune  it  $2.70 


23-NOVICE  &  TECHNICIAN  HANDBOOK  -  Stoner 
(W6TN5),  Sugar  coated  theory:  receivers,  transmitter*, 
power  supplies,  antennas;  simple  construction  of  a 
complete  station,  converting  surplus  equipment.  How  to 
get  a  ham    license   and   build  a   station.  $2.85 


24-BETTER  SHORT  WAVE  RECEPTION-Orr  (W6SAIJ, 
How  to  buy  a  receiver,  haw  to  tune  it,  align  it;  build- 
ing accessaries;  better  antennas;  QSL's,  maps,  aurora 
atones,  CW  reception,  SSB  reception,  etc.  Handbook  for 
short   wave   listeners   and   radio   amateurs.  $2.05 


26-5-9  SIGNAIS-Orr  (W6SAI).  A  manual  of  practical  de- 
tailed daia  covering  design  and  construction  of  highly  ef- 
ficient, inexpensive  antennas  for  the  amateur  bands  that 
you   can   build   yourself.  $1.00 


67— TRANSISTOR     CIRCUIT     ANALYSIS     AND 

DESIGN  by  Fitchen,  Written  primarily  as  a  college  text 
to  teach   circuit  design.  $9.00 

76—  MODERN   OSCILLOSCOPES  &  THEIR  USES 

— Ruiter,  Second  edition,  shews  what  a  'scope  is.  what  it 
does  and  how  to  use  it  for  radio,  TVf  transmitters,  etc. 
346  pages,  $10-20 

80-5URPLUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO.  I  (second  edition),  This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  and  rathtr  good  and 
complete  conversion  instructions  for  the  following:  BC- 
221,  BC-342,  BC-312,  BC-348,  BC-412,  BC-645,  BC-946B, 
SCR-274N  453A  series  receivers  conversion  to  10  meter 
receivers,  SCR  274N  457A  series  transmitters  (conver- 
sion to  VFO),  SCR-522  (BC-624  and  BC-625  conversion 
to  2  meters),  TBY  to  10  and  6  meters,  PE-103A,  BO 
1068A/1161A  receiver  to  2  meters,  Surplui  tube  index, 
cross  index  of  AN  tubes  vs.  commercial  types,  TV  & 
FM  channels*  M-00 

81 -SURPLUS  RADIO  CONVERSION  MANUAL  VOtUMf 
NO.  II.  Original  and  conversion  circuit  diagrams,  plus 
photos  of  most  equipments  and  full  conversion  dis- 
cussion of  the  following:  BC-454/ARC-5  receivers  to  10 
meters,  AN/APS  13  xmtr/rcvr  to  420  mc,  BC-457/ARC-5 
xmtrs  to  10  meters,  Selenium  rectifier  power  units,  ARC-5 
powe*  and  to  include  10  meters.  Coil  data-iirnplified 
VHF,  GO-9/TBW,  BC357,  TA-12B,  AN/ART-13  to  ae 
winding  charts,  AVT-112A,  AM-26/AIC,  LM  frequency 
meter,   rotators,   power   chart,   ARB  diagram.  $3,00 

B2-SURPLUS  RADIO  CONVERSION  MANUAL  VOLUME 
NO.  Ill— Original  and  conversion  diagrams,  plus  some 
photo  of  these:  701  A,  AN/APN-1,  AN/CRC-7,  AN/URC-4, 
CBY-29125,  50003,  50141,  52208,  52232,  52302-09,  FT- 
ARA,  BC-442,  453  455,  456-459,  BC-696,  950,  1066,  1253r 
241 A  for  xtal  filter,  MBF  (COL  43065),  MD-7/ARC-3, 
R-9/APN4,  R23-R-28/ARC-5,  RAT,  RAV,  RM-52  (53), 
Rt-19/ARC4,  SCR-274N,  SCR-522,  T-15/ARC-5  to  T- 
23/ARC-5,  LM,  ART  13,  BC-372,  342,  34S,  191,  375. 
Schematics  of  APT-i  ASB-5,  BC-659,  1335A,  ARR-2, 
APA10,  APT-2.  $300 

731  -HAM-TV- W<I>KYQ.  This  is  the  only  book  available 
on  this  fascinating  branch  of  ham  radio.  Describes  com- 
plete ham  TV  station  that  costs  under  $50.  Very 
simple.  $3*00 

738-SIMPLIFIED  MATH  FOR  THE  HAMSHACK  BY  K8LFI- 

Unbelievobly  simple  explanation  of  Ohm's  Law,  squares, 
roots,  powers,  L/C,  logs  and  the  slide  rule.  No  student 
should    be    without    this   booklet.  50c 

739-COILS  by  KSBYN-Wonderfully  written  and  illus- 
trated through  discussion  of  coils,  their  resistance,  re- 
actance,  impedance,  Q,  and  distributed   capacitance,   50c 


Order  Form 

Circle  the  book  numbers  you  wish  fo  order- 
Please  include  cash,  check,  money  order  .  .  . 
or  something   we  can   deposit  in   the   bank. 


Name . .  Call 


Address 


27-QUAD  ANTENNAS^Orr  (W6SAI).  Theory,  design,  con- 
struction, and  operation  of  cubical  quads.  Build-it  your- 
self   info.    Feed    systems,    tuning,  $2.85 


City 


Stale 


28-TELEVlSION  INTERFERENCE-Rand  (W1DBM).  This  Is 
the  authoritative  book  on  the  subject  of  getting  TV  I  out 
of   your    rigs   and   the   neighbors    sets.  SI  73 


32-RCA  RADIOTRON  DESIGNERS  HANDBOOK-1500 
pages  of  design  notes  an  every  possible  type  of  circuit. 
Fabulous.   Every  design  engineer  needs  this  one.  $7,50 


RADIO  BOOKSHOP 

1379  East  15th  Street,  Brooklyn  30,  N 

(N.Y.C.  add  3%  tai) 

Add  8'/y%  fo  Canadian  Checks 
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A  Hidden  Lab 


John  Johnson  K3BNS 
1 1   Fieldstone  Road 
Levi  Hewn,  Pennsylvania 


THE  CURRENT  PUBLISHING  of 
many  fine  construction  articles  on  electronic 
equipment  and  the  appearance  o£  a  multitude 
of  electronic  kits  on  the  market,  by  a  host  of 
manufacturers,  covering  just  about  every  elec- 
tronic component  imaginable,  would  indicate 
that  a  large  amount  of  home  construction  is 
being  undertaken.  On  the  other  hand,  the  ever 
increasing  presence  of  ready-made  commercial 
amateur  equipment  on  the  air  would  indicate 
that  a  great  number  of  hams  are  missing  out 
on  a  very  interesting  and  vital  aspect  of  our 
hobby. 

Among  the  reasons  for  this  can  be  listed  a 
very  important  one  that  usually  escapes  notice; 
the  non-construction  ham  may  simply  not  have 
a  convenient  place  to  work.  At  the  very  best, 
the  usual  workbench  is  an  eyesore  that  is  rele- 
gated to  the  basement  or  the  garage,  along 
with  its  owner.  Even  when  a  workshop  is  in- 
stalled in  such  a  location,  the  time  spent  at  it 
can  become  a  problem. 

Fortunately,  modern  styling  of  amateur 
equipment  has  allowed  the  emergence  of  the 
amateur  station  from  the  attic  or  basement  to 
the  family   room  or  den,   placing  ham   radio 


operating  on  a  more  acceptable  social  level 
with  other  hobbies,  such  as  collecting  stamps 
or  tropical  fish.  If  the  humble  workbench  could 
be  given  a  similar  face  lifting,  its  stature  could 
also  be  brought  to  a  point  where  it  too  could 
be  accepted  into  the  habitable  sections  of  the 
home. 

Such  an  undertaking  recently  became  a  ne- 
cessity for  me  since  at  this  QTH  there  is  no 
basement,  In  addition,  the  attic  is  unfinished, 
making  the  temperature  unbearable  except  for 
a  few  days  each  spring  and  fall.  As  a  result, 
for  a  period  of  time,  construction  projects  had 
fallen  to  zero,  and  it  was  a  rare  instance  when 
all  the  ham  gear,  hi-fi,  TV's,  etc.,  were  all  in 
working  order  due  to  the  difficulty  encoun- 
tered because  of  the  lack  of  a  suitable  place 
to  work  on  them. 

For  the  ham  construction  type  of  work  to  be 
undertaken,  two  places  were  actually  needed: 

1)  A  location  with  a  good  solid  bench  for 
metal  and  wood  working— a  place  where 
the  chips  can  fall  as  they  may. 

2)  A  well  lighted,  comfortable  spot  where 
assembly,  wiring,  and  testing  can  be 
done. 

The  former  may  never  achieve  respectability. 
Fortunately,  the  heavier  work  occupies  the 
smaller  amount  of  time  and  the  location  can 
be  remote.  The  old  200  pound  monster  made 
from  2  x  6*s  that  had  been  used  in  previous 
QTITs  was  set  up  in  the  garage  supporting  a 
drill  press,  grinder  and  heavy  vise.  The  car 
has  to  be  backed  out  to  use  it,  but  that  is 
not  a  real  problem. 

The  latter  activity  is  the  part  of  home  con- 
struction that  consumes  the  majority  of  time 
and  provides  the  most  fun,  Convenience  would 
be  achieved  if  it  could  be  worked  into  the 
family  room  without  ruining  the  appearance. 
Flushed  with  confidence  from  the  success  of 
not  only  installing  the  station  in  the  spare 
bedroom  used  as  a  family  room,  but  in  having 
the  XYL  and  Junior  Ops  pointing  it  out  to 
their  friends  with  pride  ("Daddy  talks  to  peo- 
ple all  over  the  world  on  that"),  I  undertook 
to  gain  similar  acceptance  for  a  small  work- 
shop. 

In  considering  possible  solutions  to  the 
problem,  the  closet  idea  was  judged  imprac- 
tical because  there  are  no  spare  closets  in  this 
house.  The  folding-workbench-that-converts- 
into-a-beautiful-piece-of -furniture      idea      was 
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likewise  discarded  because  of  the  woodwork- 
ing  skill  required.  The  answer  was  to  locate 
it  in  the  far  comer  of  the  room  and  hide  it 
with  a  disguise. 

A  lightweight  2'x3'x30"  bench  was  made 
from  )k"  plywood  and  l"x3'%.  This  size  was 
selected  for  several  reasons.  First  of  all  it  has 
casters  and  will  pass  through  the  doorways, 
making  it  very  handy  to  wheel  about  when 
working  on  heavy  components  such  as  the  final 
amplifier  or  TV.  Secondly,  the  work  surface  is 
the  height  I  prefer.  Finally,  the  work  area  is 
the  largest  that  was  practical  after  the  other 
considerations,  A  full  size  bottom  shelf  adds 
structural  rigidity  and  serves  as  the  location 
for  the  tool  boxes. 

Four  adjustable  shelves,  utilizing  a  clever 
bracket  assembly  obtained  at  the  hardware 
store 5  were  mounted  on  the  wall  above  the 
bench  to  hold  the  smaller  test  equipments  and 
parts.  Electrical  outlets  were  mounted  on  the 
workbench  for  convenience. 

The  disguise  is  a  combination  of  a  magi- 
cian's illusion  and  a  current  decorator  fad.  The 
bench  and  shelves  were  painted  flat  black  and 
located  in  the  corner,  A  3'x6'  perforated  dec- 
orator screen  was  placed  at  the  side  and  the 
lighting  in  the  room  arranged  so  that  the  work 
area  is  not  illuminated,  except  for  work  lights, 
of  course,  and  the  light  that  filters  through 
the  screen.  When  viewed  from  the  sitting  area 
of  the  room,  the  screen  hides  the  workbench 
yet  does  not  give  the  impression  of  reducing 
the  size  of  the  room.  The  black  painted  wood 
blends  into  the  perforated  pattern  of  the 
screen  and  cannot  be  seen* 

The  screen  was  constructed  from  a  kit  pur- 
chased from  the  local  hardware  store  and  cost 
about  $15.00  for  everything,  including  paint. 
The  hardest  part  is  the  tongue  and  groove  ar- 
rangement suggested  by  the  manufacturer. 
Simple  angle  brackets  were  used  instead,  mak- 
ing the  entire  assembly  much  easier.  After 
painting,  the  angles  were  not  visible. 

The  scheme  had  worked  perfectly*  Not  only 
is  it  very  convenient  and  pleasurable  to  use, 
but  the  time  available  to  use  it  has  been  more 
than  any  other  previous  arrangement,  since  it 
is  in  the  room  where  leisure  time  is  spent. 
The  TV  stays  in  operating  condition  and  con- 
struction projects  are  completed  without  my 
disappearance  into  the  basement. 

A  final  word  of  advice;  since  it  is  rather 
radical  to  bring  a  workbench  into  the  living 
area,  it  is  essential  to  its  acceptance  that  it 
never  be  called  a  workbench.  Always  refer  to 
it  as  something  more  glamorous,  such  as  the 
"Electronic  Laboratory"  or  "Development 
Center/ 
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Carl  DruTTieller  W5EHC 

Every  person  holding  a  FCC-issued  amateur 
radio  operator  license  can,  unless  he  is  a  liar, 
copy  the  International  Morse  Code  at  a  speed 
of  five  words  a  minute  or  greater.  Ahf  yes? 
Do  you  think  you  know  the  code  well  enough 
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umn A  with  the  meanings  given  in  column  B. 
They're  all  from  the  International  Morse  Code! 
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The  Care  and  Feeding 
of  a  Ham  Club 


CARE?FEEDING 


Carole  Hoover  K9AMD  decided  to  do  a  survey  and  find  out  just  what 
it  was  that  made  liam  clubs  tick,  She  did  a  thorough  job  of  visiting 
hundreds  of  clubs,  sending  letters  and  questionnaires  to  many  more, 
and  interviewing  club  officers  of  successful  and  failing  clubs  in  depth  to 
find  out  everything  possible  to  help  other  clubs  to  be  successful. 

In  this  delightful  book  Carole  spells  out  the  results:  the  secrets  of 
success  and  failure  as  they  emerged  from  this  study.  There  is  virtually 
no  way  to  read  this  book  and  still  have  trouble  in  keeping  a  club  not 
only  alive  but  alive  and  expanding.  This  is  not  a  book  of  dry  statistics, 

it  is  a  live  and  interesting  how4o-doit  manual  for  successful  club 
managing* 

Every  club  officer  in  the  world  should  have  a  copy  of  this  book  to  use 
f*>r  reference.  Clubs  would  do  well  to  consider  ordering  copies  for  llieir 
officers.  The  fellow  who  has  a  copy  of  this  book  can  stand  up  in  his  club  and  speak  with  authority 
and  fight  through  the  usual  heel-dragging  that  slows  down  meetings  and  bores  members. 
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:  service 


[MANY  OTHERS  * 
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Profusely  illustrated  in  case  you  can't  read. 
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price : 
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Peterborough,   N.  H. 


WATCH  FOR  MARCH 

The  March  issue  of  73  will  probably  disappear  from  newsstands  and  the  counters 
at  parts  jobbers  in  record  time  for  this  will  be  our  big  receiver  anthology  issue  with 
pictures  and  descriptions  of  just  about  every  receiver  made  since  the  War.  This  is 
quite  a  list.  It  gives  all  the  info  you  want  to  know  about  these  receivers,  the  original 
costs,  the  years  they  were  produced,  i-f  frequencies,  frequencies  covered,  current 
average  used  price!  and  anything  special  that  you  might  want  to  know  about  the 
receiver.  Subscribers  won't  have  to  worry  about  missing  this  big  issue.  They  won't  have 
to  worry  about  missing  the  April  Sideband  Transceiver  issue  either.  Subscribe.  Send 
Info  on  separate  sheet  or  clip  coupon. 

Name ......    Call   ._,...,_.. 

City  ......-.*..<  •  ■•■••. Zone .  .  .  State 

□  $350  One  year  □  $6.50  Two  years  □  $9,00  Three  years 
$4.00  One  Year  outside   North  America.    (LL  S.  or  Canadian  funds) 

□  New  subscription  □    Renewal   (expires  ,  ,  .  .  , ) 

□  $1    extra   enclosed   for   membership  in  the   Institute  of  Amateur   Radio. 

Class  license    >.*..,.. First  licensed    ,....*„♦.,..,..„«.    Old  Calls    ..........*»...... 

73  Peterborough,  N,  H. 
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New  Products 


Owners  of  Hammarlund  HQ-170  and  180 
receivers  should  get  in  touch  with  Hammar- 
hmd  immediately  about  adding  a  heavy  igni- 
tion or  pulse  type  noise  silencer  which  has  been 
announced.  This  accessory  sells  for  $33,50? 
uses  three  tubes,  and  works  on  all  modes  of 
reception,  Hammarlund,  480  West  34th  Street, 
N.Y.  I. 


if* 


SSB   Power  Tube 


Sl:::^ 


Home  constructors  and  engineers  may  well 
be  interested  in  the  new  Amperex  8300,  a 
twin  tetrode  with  instant  heating  filament  for 
mobile  SSB  rigs  in  the  200  watt  input  range. 
73  would  look  favorably  on  an  article  on  a  rig 
using  one.  Write  Amperex,  230  Duffy,  Hicks- 
ville,  Li.,  N.Y.  for  specs.  Mention  73, 

New-Tronics 

has  one  of  the  most  complete  lines  of  mobile 
antennas   and  accessories  weve  seen.   You'll 


certainly  want  their  new  catalog  68NC.  Write 
New-Tronics,  3455  Vega  Avenue,  Cleveland 
13,  Ohio, 


Waters  Coupler 

Owners  of  a  Waters  Universal  Hybrid 
Coupler  that  haven't  sent  in  their  warrantee 
postcards  (about  80%  of  the  owners,  unfortu- 
nately) will  have  to  write  for  the  modification 
sheet  on  this  unit  which  tells  how  to  get  even 
better  operation  with  tape  recorders.  If  you 
have  one  of  these  couplers  you'd  do  well  to 
get  on  their  list.  If  you  don't  have  one  then 
rush  out  and  buy  one  and  get  on  the  list. 
Don't  miss  this  list.  Waters  Manufacturing, 
Way  land,  Massachusetts, 


Six  &  Two  Meter 


Converters 


Lafayette  now  has  a  six  meter  converter 
(Model  HE-56,  $29,95)  and  a  two  meter  con- 
verter (HE-71,  $3L95)  available,  The  outputs 
are  7-11  mc  for  both  and  they  have  built  in 
power  supplies  so  you  don't  have  to  sap  your 
receiver*  Questions?  Write  Lafayette,  111 
Jericho  Tpk.,  Syosset,  L.I.,  NT. 


RTTY  Award 

The  RTTY  Bulletin,  Box  6047,  Daytona 
Beach,  Florida  has  a  nice  certificate  available 
lor  RTTYers  who  can  produce  QSLs  showing 
two  way  RTTY  contacts  with  all  50  states. 
Send  cards,  get  back  cards  plus  certificates. 
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'TELREX  LABORATORIES  ASIBURY  PARK 
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Catalog 


Globe  and  Subscription:  $16.95 


The  1963  model  International  Crystal  cata- 
log is  now  out  and  youll  be  sorry  if  you  don't 
have  one.  They  have  quite  a  collection  of  small 
circuits  and  power  supplies  available  in  addi- 
tion to  crystals  for  any  application  you  can 
imagine,  18  North  Lee,  Oklahoma  City,  Okla- 
homa, 


40  &  75  Meter  Dipoles 


u^l 


New-Tronics  Corporation  has  announced 
their  new  rot  a  table  remotely  tuned  dipoles 
which  are  available  for  40  and  75  meters  or  a 
combination  of  both  frequencies.  They  tune 
across  the  entire  band  from  inside  the  shack, 
are  fed  with  52  ohm  coax  and  use  no  traps, 
baluns  or  matching  devices.  Will  handle  a 
full  kw.  The  largest  model  is  only  31  feet 
long.  Maybe  you'd  better  write  for  full  speci- 
fications on  this  one,  eh?  It  can  probably  do 
a  lot  for  your  signal  on  the  lower  frequencies, 
particularly  if  you  are  a  bit  short  of  antenna 
space. 


Transistorized 


Signal 


Generator 


Quite  a  package,  135  kc  to  120  mc  on  funda- 
mental and  up  to  240  mc  on  harmonics;  battery 
powered;  3  lbs*;  internal  or  external  modula- 
tion; crystal  test  oscillator;  $34,90  in  kit  form. 
Write  Pel  Electronics,  214  Main  Street,  Hack- 
ensack,  NJ. 
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If  you  shop  around  carefully  in  other  ham 

magazines  you  may  be  able  to  find  this  very 
same  globe  with  no  subscription  bonus  being 
sold  for  a  paltry  $19.95.  When  you  think  it 
over  carefully  I  am  sure  that  you  will  see  their 
point  and  order  a  globe  from  them  for  it  cer- 
tainly is  worth  that  three  dollars  extra  not  to 
have  another  year  of  73  to  worry  about. 

In  case  I  have  not  been  as  persuasive  as 
usual  and  you  still  insist  on  ordering  this  ter- 
rific 18"  diameter  {nearly  five  feet  around  the 
equator)  world  globe  and  the  one  year  sub- 
scription or  renewal  that  goes  with  it  whether 
you  like  it  or  not  (unless  you  are  a  life  sub- 
scriber in  which  case  drop  us  a  line  for  your 
special  deal  which  I  daren't  publish  for  fear 
of  starting  a  rush  for  life  subscriptions}-  These 
plastic  balloons  are  guaranteed,  so  don't  grum- 
ble about  what  happens  when  it  gets  old.  I 
have  two  of  them  that  have  been  kicking 
around  for  over  seven  years  now  and  they  are 
still  going  strong.  Use  them  all  the  time,  De- 
flate 'em  when  going  to  hamfests  or  moving. 
Just  jot  your  name,  address,  call,  new  or  re- 
newal sub  (give  expiration  date  if  you  know 
it),  and  bundle  this  up  with  cash,  check  or 
money  order  (U.  S.  or  Canadian)  and  send  it 
to  us:  73,  Peterborough,  N.  H. 
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THE  ARTICLES  IN  amateur  maga- 
zines extolling  the  advantages  of  speech  clip- 
ping have  apparently  not  all  been  in  vain  for 
we  find  that  some  commercial  units  are  now 
appearing  to  accomplish  this  function.  In  addi- 
tion to  the  C-Y  Electronics  "Chatterbox"  which 
we  reviewed  in  the  December  issue  of  73 
(page  19),  there  is  the  Speak-Easy,  being 
manufactured  by  Instruments  and  Communi- 
cations,  Inc.,  down  in  Wilton,  Connecticut. 

Rather  than  have  you  flounder  back  through 
your  magazine  library  or  pull  a  strain  lifting 
down  the  new  Editors  &  Engineers  Handbook 
to  find  out  about  speech  clipping,  well  indulge 
in  a  short  n  on -technical  discussion. 

First  let  me  explain,  no  doubt  to  the  horror 
of  the  manufacturers  who  are  intensely  emo- 
tionally involved  with  this,  that  a  signal  with 
the  speech  well  clipped  sounds  lousy.  It  sounds 
loud,  distorted,  and  unnatural  It  is, 

Under  normal  conditions,  if  you  ever  happen 
to  run  across  normal  conditions,  it  is  very  an- 
noying  to  sit  and  listen  to  all  the  racket  put 
out  by  a  speech  clipped  rig.  The  difference 
comes  when  you  are  trying  to  eke  a  weak  signal 
through  the  noise,  at  which  time  the  clipping 
makes  a  world  of 'difference  and  vou  bless  everv 
db  of  clipping  and  the  redundancy  of  our  Eng- 
lish language.  That  noise,  incidentally,  can  be 
from  Papa  Thor,  ten  \V9s  on  the  same  fre- 
quency, the  razor  next  door,  or  from  your  first 
if  stage.  Clipping  helps. 

Someone  always  wants  to  know  how  things 
work,  so  I  suppose  we  should  at  least  give  a 
hint,  or  maybe  pile  confusion  upon  confusion. 
It's  like  this,  Our  voice  is  made  up  of  a  bunch 
of  sine  waves  of  many  frequencies.  Some  of 
these  are  high  (loud)  and  many  are  wee.  The 
result  of  this  is  that  when  we  set  the  gain  con- 
trol of  the  transmitter  so  that  the  peaks  of  the 
voice  reach  100%  modulation,  the  average  mod- 
ulation is  quite  low.  If  we  put  the  voice  sine 
waves  through  a  clipper,  we  shave  off  the  tops 
of  the  higher  sine  waves  until  we  are  down  to 
the  lower  ones,  making  our  speech  into  more 
like  a  series  of  square  waves,  all  reaching  to 
the  100%  level.  Our  average  percentage  of 
modulation  can  thus  be  increased  tremendously. 


Speech 
Clipping 


You  can  go  too  far  with  this,  of  course,  and 
end  up  with  something  that  is  hard  to  recog- 
nize. Oh,  you  have  to  put  a  little  filter  in  there 
to  smooth  the  sharp  corners  of  those  square 
waves  elsewise  vou  will  have  a  verv  broad 
spattering  signal,  for  these  little  square  edges 
are  actually  high  audio  frequency  harmonics 
which  make  your  signal  occupy  more  than  the 
regulation  3  kc  sideband, 

If  your  ham  operating  is  of  the  rag-chew- 
u  ith-Iocal-station  variety  then  you  will  have  lit- 
tle need  for  a  clipper,  CW-only  operators  may 
also  feel  that  this  is  of  little  moment  for  them. 
But  if  you  occasionally  attempt  to  get  in  over 
your  head  and  wrest  a  QSL  from  one  of  the 
choicer  DX  stations,  or  try  to  work  out  a  little 
on  the  VHF*s,  or  attempt  anything  at  all  on  20 
meter  phone,  then  you  might  well  consider 
building  in  a  bit  of  clipping  or  buying  one  of 
the  commercial  units* 

The  C-Y  Chatterbox  ($2495)  connects  be- 
tween your  mike  and  the  speech  amplifier  and 
is  transistorized  and  self-powered.  The  I  &  C 
Speak-Easy  is  a  small  console  job,  complete 
with  modulation  percentage  meter,  which  con- 
nects into  your  transmitter  or  transceiver.  We 
found  the  connections  to  the  Clegg  99'er  to 
take  only  a  few  minutes  and  that  the  Speak- 
easy not  only  was  a  help  with  its  clipped  and 
filtered  audio  when  things  got  tough  during 
band  openings,  but  that  the  modulation  meter 
on  the  (rout  panel  was  edifying  and  assuring 
to  watch  as  we  talked.  It  eliminates  any  guess- 
ing about  how  well  you  are  filling  out  the  car- 
rier and  you  can  back  off  from  the  mike  as 
much  as  you  want,  correcting  lor  the  distance 
with  the  gain  control  and  know  how  you  are 
doing  without  having  to  ask. 

The  Speakeasy  comes  in  kit  form  for  $24,95 
and  gives  you  quite  a  lot  for  that  price.  The 
kit  goes  together  easily,  being  mostiy  a  printed 
circuit  board.  You  can  spend  $34.75  and  get 
the  unit  ready  to  connect  to  your  rig.  The 
Speakeasy  is  available  at  most  radio  parts  dis- 
tributors or  from  Instruments  &  Communica- 
tions, Inc.,  33  Danbury  Road,  Wilton,  Con- 
necticut. 

.  .  .  WAYNE 
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bit  Sending  u.\  one  of  ffour  \r^Ss>'-J-  cards 


J.W.MILLER   CO.    5917  South  Main  St.,  Los  Angeles  3,  Calif. 


Letter 


Dear  Wayne  * 

I  have  always  been  particularly  impressed  by  your 
magasme'a  articles  on  the  modification  of  ham  gear,  but 
your  January  cover  has  out  done  them  all  I  Imagine  i  A 
modification   of  the  U*  S  &  A  i 

A  moment's  thought  on  this  momentous  undertaking 
leaves  me  with  a  few  doubts.  How  are  your  Brooklyn 
ofrlces  managing  now  that  Long  Island  has  apparently 
sunk  into  the  sea?  And  don't  you  think  the  self-styled 
anti-communists  of  California  will  be  enraged  to  find 
that  the  Florida  Keys  have  been  ceded  to  Cuba?  Per- 
sonally, I  am  delighted  to  find  myself  Jiving  in  a  new 
state  made  up  of  what  whs  formerly  Illinois,  Wisconsin, 
and  Michigan's  upper  peninsula,  But  I  wonder  how  the 
boys  on  the  upper  peninsula  will  now  sign  their  calls. 
WSXYZ/9?  W8/9XYZ?  W9/8XYZ?  Well  I'm  sure  some- 
thing  can   be  worked   out. 

I'm  certain  North  Dakota  will  be  happy  with  its  ac- 
quisition of  half  of  South  Dakota,  South  Dakotans  need 
not  worry*  f°r  their  state  has  absorbed  all  of  what  used 
to  be  Nebraska.  Not  to  be  out  done  in  this  coup  d'etat, 
Nebraska  has  retained  its  original  shape  and  devoured 
Kansas,  which  no  longer  exists,  except  for  the  members 
of  a  provisional  government  who  are  being  sheltered,  I 
understand,  by  some  subversive  Oklahoma ns.  Our  friends 
in  Nebraska  have  really  done  It  up  well.  They've  put  a 
big  chunk  of  Colorado  out  of  business  too. 

Perhaps  in  the  near  future  you'll  run  an  article  ex- 
plaining how  this  conversion  was  accomplished.  Oh  well, 
it  probably  starts  out  "First  remove  all  wiring  and  com 
ponents  except  the  fuse  holder   in   the  upper   left.   .   . 

Seriously P  Wayne,  1  enjoyed  the  January  issue  as 
thoroughly  as  I  did  all  the  others.  73  continues  to  be 
my  favorite  of  the  big  three. 

In  reply  to  your  editorial  inquiry,  the  best  way  to 
get  me  to  subscribe  instead  of  buying  from  the  news- 
stands would  be  to  make  sure  that  new  subscribers  start 
getting  their  copies  within  a  reasonable  time.  I  have 
a  few  friends  who  sent  their  money  in  October,  have 
received  cancelled  checks,  and  have  just  bought  the 
January   issue  at  the  newsstand. 

Usually  I  find  my  head  bobbing  up  and  down  as  I  read 
your  column  each  month,  but  this  time  I  found  it  sway- 
ing from  side  to  side  as  you  suggested  that  it  was  my 
duty  to  keep  the  hum  magazines  in  business.  I've  always 
thought  that  it  was  a  businessman's  duty  to  keep  his 
product    worthy    of    continued    consumption.    QST    is    an 
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USED    EQUIPMENT — 
GUARANTEED   A  1   CONDITION 

4—VIKING  "500"  Transmitters  (new  price  $1050} 
only  $405,  VIKING  VALIANT  $269  ;  KWS-1  $895  ; 
GLOBE  5Q0-C  ($S95  new)  $425  ;  E  &  W  5100  $199  : 
DX-1Q0  $149;  NC60  w/5  coils  $329;  NC1S3-D  $199; 
B  &  W  L-tOOO-A  $229;  NC-S00  $229:  COLLINS 
32V3  $209;  KP-81  PIERSON  $225;  VIKING  II  & 
VFO    $149.    Many    others    in   stock,    Write    &    ask. 

Complete    line  of    Antennas    &    Ham   Parts* 

Distributor  for  Collins,  Hammarhind,  Johnson» 
Ha  I  lie  rafters*    Gon&et,    National,    Drake,    B    &    W. 

TOP   TRADE-INS! 
MISSION   HAM  SUPPLIES 

5472  Mission  Blvd.  Riverside.  Catif* 

I'hone  {area  code  714)   OV  3-0523 


IMPROVED  VH 

J  Beam  Skeleton  Slots 

I Y< Tiiondous    iT'sult.s 


;:im.i  to  62  ohm  iv;jhTi>nn>l  kilnn.s 

$io.75;  M4-14S 
KG8U  Name  Brand  Poly  foam 

FOR    THE 

QiZV  MUilbciiins    10-15-20   A 

BE    PROUD    OF 

GAIN,    Inc.,   Depf. 

Chicago  'M  — 


F—  UHF  RESULTS 

Ito  50-144-220-432  Mc. 
at  moderate  costs. 

ials 

— S3  connectors  50-54  megacycles 
megacycles  $8.60 

ViiMilnLed    cable    „*...., ft,      .13 
DX    BOYS 

low.    low    ,*-,..* ...   $74.95 

YOUR    SIGNAL 

732,   1209  West  74, 

Ph,:  874  2610 


TONS  OF   AMATEUR   EQUIPMENT   IN  STOCK 
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SAN    DIEGO 
1331    Indio    Street  BE  9-0361 


MON-FRI      8:30    fo    8:00 


SAT      8:30  t*   StOO 


SSB  Dinner  March  26th 

The  Twelfth  annual  SSB  Dinner  will  be 
held  at  the  Statler-Hilton  hi  New  York  with 
displays  opening  at  10  AM  (73  will  probably 
be  there)  and  dinner  at  7:30  PM.  Steak  dinner 
is  $12.50  if  you  pay  in  advance:  SSBARA. 
Buddy  Robins  W2JKX.  4665  Iselin  Ave.,  New 
York  71,  N,  Y, 

Mobile  Rally  in  Belgium 

Word  from  the  Amateur  Radio  Mobile  So- 
ciety (C311ID,  5  FeriKTolt  Avenue,  London 
NWS)  tells  of  an  international  mobile  rally  to 
be  held  April  28th  (Sunday)  in  Verviers 
(Eastern  Belgium).  If  you  are  going  to  be 
driving  around  Europe  at  this  time  make  it  a 
point  to  be  there* 


excellent  example  of  this.  I  haven't  bought  one  copy  of 
that  rag  since  they  began  insulting  my  intelligence  by 
begging  foi*  contributions  to  their  ridiculous  building 
fund.  What  is  the  ARRL  becoming  anyway,  a  church? 
At  any  rate  Wayne,  keep  up  the  good  work  and  I'll  keep 
on  buying.  And  if  it  appears  that  I  can  expect  prompt 
delivery  on  a  subscription  one  of  these  days,  I'll  send 
you  a  check. 

If  you've  managed  to  get  this  far,  thanks  for  listening. 
One  day  soon  I'll  re-do  a  map  of  the  Soviet  Union,  and 
perhaps  you  can  use  that  on  your  cover. 

Dale  Ulmer,   WA9CZQ 

All  73  readers  except  Dale  get  two  demerits  for  missing 
the  map  that  I  hid  on  the  cover  last  month.  Heh,  hehf 
And  !  even  gave  you  a  broad  hint  on  page  one  too,  Tsk* 
Now.  about  those  subscriptions;  wkooey  .  .  *  what  a  prob- 
lem. Just  a  little  over  a  year  ago  the  cutting  and  filing 
of  subscription  stencils  began  to  be  too  much  for  us  to 
handle  by  ourselves  without  quite  an  investment  in  larger 
machinery.  I  spent  weeks  trying  to  solve  the  problem.  Fi- 
nally I  farmed  the  job  out  to  a  commercial  firm  that  spe- 
cialized in  this  and  everything  ran  fairly  smoothly  until 
last  September.  Our  first  issue  was  in  October  I960,  so 
everyone  zvho  had  a  subscription  from  that  first  issue  came 
up  for  renewal  in  one  big  lump.  During  September  and 
October  we  had  well  over  107000  renewals  in  addition  to 
the  usual  number  of  new  subscriptions.  This  did  it.  I  be- 
gan to  suspect  that  alt  was  not  well  by  late  November  when 
the  complaints  started  coming  in,  By  mid-December  I  was 
ready  to  commit  mayhem  if  an  ulcer  didn't  finish  me  off 
first,  1  called  and  called,  getting  the  same  message  each 
time?  "We'll  have  everything  caught  up  in  a  few  days, 
don't  worry.  Send  us  the  complaints  and  we'll  check  them 


for  you  and  print  the  stencil  on  it  to  prove  everything 
is  OK/  By  Christmas  (Merry  Christmas!)  the  complaints 
were  outnumbering  the  subscriptions  and  some  of  the  more 
sour  dispositioned  of  our  readers  were  accusing  us  of  fraud, 
Better  Business  Bureauj  post  office  violations t  and  so  forth. 
We  may  be  TARFU,  but  we're  not  crooked,  so  the  few 
who  got  definitely  unpleasant  received,  refunds  of  their  sub- 
scriptions and  a  note  saying  that  no  further  subs  would 
be  accepted  from  them,  ever.  The  only  solution  to  this 
whole  miserable  problem  was  to  buy  the  machinery,  hire 
the  help*  and  move  the  stencil  department  up  here  zvith 
everything  else.  The  machine  cost  well  over  $1000,  count- 
ing the  needed  accessories.  Special  typewriters  ran  up  the 
bill  even  more,  plus  the  time  and  phone  calls  to  locate  all 
this.  We've  hired  two  new  girls  to  handle  the  stencils  and 
subscriptions.  And  we  had  to  cut  down  to  SO  pages  with 
the  January  issue  to  help  get  us  through  the  unexpected 
financial  drain.  We'll  have  everything  moved  up  to  New 
Hampshire  by  the  time  you  read  this  and  I  think  we'll  be 
able  to  keep  things  running  smoothly  this  way.  My  apolo- 
gies to  everyone  who  suffered  with  us  through  this  growing 
pain.  Now,  the  last  item  Dale,  and  I  came  close  to  editing 
this  out  of  your  letter,  being  held  back  by  some  vestiginal 
shreds  of  journalistic  honesty  which  whispered  to  me  that, 
right  or  -wrong,  you  have  a  right  to  say  your  piece*  Is  it 
really  fair  to  pass  moral  judgment  on  the  League  as  you 
have  done  without  knowing  all  the  facts ?  After  all,  the 
decision  to  finance  the  new  headquarters  building  (did  you 
see  the  picture  of  it  in  the  January  QST  on  page  62 f  It 
is  immense  I)  by  donations  from  League  Members  was  made 
by  the  Board  of  Directors.  I  am  sure  that  the  Directors 
of  the  League  must  have  had  adequate  and  good  reasons 
for  this  move  and  that,  if  we  knew  them,  we  would  under- 
stand and  approve.    .    ,    .   wayne, 


(W2NSD  from   page  6) 

quered  by  the  U.  S.  at  any  time  in  history  ,  .  . 
etc.  Permission  is  hereby  specifically  denied 
for  any  of  these  awards  to  be  listed  in  the  Di- 
rectory of  Certificates  and  Awards  or  in  CQ 
Magazine.  These  are  our  awards  and  only  73 
readers  should  know  about  them. 

loAR 

The  deadline  is  drawing  near  for  anyone 
who  is  considering  going  along  on  our  tour  of 
Europe  next  fall  to  join  the  Institute,  The 
rules  for  a  charter  flight  specify  that  everyone 
must  have  belonged  to  the  chartering  organiza- 
tion for  at  least  six  months  before  the  flight. 
When  you  consider  that  the  normal  fare  for  a 
round  trip  economy  {the  cheapest  fare)  to 
Rome  is  $630,  you  can  see  that  our  group  fare 
of  $500  round  trip,  including  London,  Paris, 
Geneva,  Rome  and  Berlin  plus  accommodations 
and  breakfasts  in  these  cities  qualifies  as  quite 
a  bargain. 

If  enough  west  coasters  are  interested  we  can 
arrange  for  a  second  group  to  leave  from  Los 
Angeles,  but  this  will  up  the  cost  a  bit,  natural- 
ly. Even  so  this  is  probably  one  of  the  most 
economical  ways  to  make  the  trip  and  it  will  be 
with  a  group  of  fellow  hams,  which  will  make 
it  a  lot  more  fun  than  such  a  trip  would  be  if 
you  were  all  alone. 

We  are  making  arrangements  for  hospitality 
during  our  visits  to  the  five  cities.  Between  the 
RSGB,  the  REF,  the  International  Ham  Hop 
Club,  The  DARC  and  other  clubs  we  may  be 


able  to  meet  local  hams  and  get  a  nice  per- 
sonal welcome  to  each  city*  Those  of  you  who 
are  planning  on  making  the  hip  might  start 
looking  for  DX  hams  near  or  in  these  cities 
and  finding  out  what  points  of  interest  they 
recommend. 

In  order  to  keep  the  total  cost  of  the  trip 
down  to  ham  level,  I  wil  make  reservations  at 
second  class  hotels.  Those  of  you  who  have 
traveled  to  Europe  or  who  have  read  "Europe 
on  $5  a  Day"  (excellent  book),  will  know 
that  this  is  the  best  bargain  in  such  travel  for 
the  hotels  are  spotless  and  are  different  from 
the  first  run  expensive  hotels  in  that  they  are 
usually  smaller,  located  around  the  corner  on  a 
smaller  street,  and  are  more  friendly;  These  are 
the  hotels  that  the  Europeans  use  and  they  are 
a  lot  different  from  the  expensive  American 
type  hotels.  The  trip  will  be  one  you  will  never 
forget  and  one  you  will  want  to  make  over 
and  over,  once  you  have  tasted  the  delights  of 
Europe, 

The  enthusiasm  for  our  European  hip  has 
brought  in  several  suggestions  for  further  trips 
and  we  have  tentatively  started  planning  for  a 
1964  spring  trip  through  Mexico,  Central 
America,  across  northern  South  America,  up 
the  Leeward  and  Windward  Islands  and  back. 
In  the  fall  of  1964  we  figure  on  running  a 
flight  to  Oslo,  Stockholm,  Copenhagen,  Hel- 
sinki and  Berlin,  If  you  have  any  other  sug- 
gestions let  us  know  and  well  see  what  reaction 
we  get  from  the  loAR  members.  Obviously  I 
cannot  be  a  tour  director  on  so  many  hips,  so 
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were  open  for  any  vulunteers  that  have  the 
know  how  to  set  up  the  plans  and  who  would 
like  to  work  on  this.  This  might  be  something 
ideal  for  one  of  our  retired  hams  to  get  his 
teeth  into.  We'd  like  to  have  all  trips  be  made 
for  the  lowest  possible  cost  per  person,  with 
just  a  small  profit  left  for  the  Institute  to  help 
it  grow  and  be  able  to  thus  finance  further 
trips. 

Charter  members  of  the  Institute  (those  who 
joined  before  Dec.  31,  1962)  will  have  first 
choice  of  seats  on  all  flights.  On  many  planes 
charter  groups  have  a  number  of  first  class 
accommodations  available  and  it  is  a  lot  more 
comfortable  to  fly  in  these.  Charter  members 
will  also,  in  effect,  get  their  membership  do- 
nation of  one  dollar  back  if  they  mention  Char- 
ter membership  to  the  IoAR  on  their  next  sub- 
scription renewal  to  73  and  send  us  one  dollar 
less  than  the  regular  subscription  fee  for  the 


magazine. 


Vitriol 

It  is  annoying  to  see  the  ARRL  being  so 
viciously  attacked  by  CQ's  OLD  MAN,  par- 
ticularly when  he  is  so  completely  off  base  in 
his  criticism.  While  most  of  the  ham  publica- 
tions, club  bulletins  and  such  are  doing  yeoman  | 
work  in  building  up  our  hobby,  it  is  painful  to 
see  a  couple  of  mimeographing  Californians 
swinging  an  axe  at  our  underpinnings  with 
such  bitter  determination.  Those  of  you  who 
are  on  the  mailing  list  for  this  trash  would 
do  everyone  a  favor  if  you  would  protest  this 
destmctiveness  and/or  ask  that  you  be  re- 
moved from  the  mailing  list. 

CB  or  Not  CB 

The  FCC  has  proposed  some  new  regula- 
tions for  the  CBers,  These  rules  are  obviously 
aimed  at  eliminating  the  ham  type  of  opera- 
tion from  the  Citizen *s  Band  and,  if  they  are 
adopted,  there  may  be  several  thousand  dis- 
placed CB'ers  working  for  their  Tech  tickets. 
I  suspect  that  along  this  Spring  some  time 
there  may  be  a  great  demand  for  articles  on 
converting  CB  gear  for  six  meters.  This  may 
have  a  temporarily  depressing  effect  on  the  CB 
manufacturers,  but  perhaps  we  will  find  them 
following  their  market  to  the  ham  bands. 

On  the  other  hand  it  is  entirely  possible  that 
carelessness  of  the  FCC,  in  their  original  writ- 
ing of  the  regulations  and  their  subsequent 
lack  of  clarification  or  enforcement  may  come 
back  to  haunt  them.  Tens  of  thousands  of  fel- 
lows have  invested  in  CB  equipment  to  pursue 
the  hobby  of  CB  chit-chat  and  they  may  be  a 
force  to  be  reckoned  with. 

,  .  .  WAYNE 


Instrument  Tap  Switch,  11  contact,  Shallcross 
#4Ga5-S  Delivered  S1.75 

#139FS,  W,E,  Polarized  Relay,  coil  2  windings. 
30K  &  BO  ohm.  spdt,  NEW,  boxed,  Delivered  $U5 
24  VAC  10  amp  Transformer,  115/60/1  pri. 

Delivered  S6.50 
Meters  in  sets:  We  have  in  stock  hundreds  of 
Westinghouse  meters  and  usually  can  get  to- 
gether what  is  needed  in  3"  size.  Delivered  55.75 
Wayne's  editorial  in  January  touched  my  heart. 
Tell  your  friends  to  subscribe  tc73      73       73       73 

AT   LEAST  A  TON-TON   OF   TRANSFORMERS 

WRITE  YOUR   NEEDS 


SATISFACTION  GUARANTEED 

HIWAY  COMPANY 

IT 47  Venice  Blvd.,  Los  Angeles  15,  Calif 


J   E   F  F  -  T 


O   N   I   C   S 


Surplus        Electronics 

Pi-Network  Loading  Capacitor,  5  sections,  each  400 
mmftL    2000    mmfd    total.    %"   shaft,   4    lbs $2.00 

Coupling  for  above  cap,  %"  to   1i"t  brass    .  , ?,35 

IN  75  6  A  Texas  Inst.  MZ«nerM  reference  diodes,  8.2 v, 
400   mw    . . *  .$1.00  ea.  4  for  S&.Q-O 

Button  Mica  Feed- thru  capacitors,  1000  mrafd,  500 
vdc.  solder- in  type;  250  mnifd,  500  vdct  mounts  by 
nut  in   %**  hole.  Either  type $.15  ea,  8  for  $1.00 

Adjustable  Audio  Choke,  2l-  to  8%  henries.  1*4" 
square  x  2"   high.  900  ohms," fully  cased,  %  lb. ..$.79 

Power  Trans.  35Q-0-350v,  135  ma  dc,  5v  3a,  6.3v  3.6a, 
af'x4"x31ii".    Uncased.    7    lbs. . . $1.95 

Please  add  ample   postage,   and   in   Ohio  add   3% 
sales  lax.  Any  excess  wilt  be  refunded. 

Send  for  our  catalog  of  many  more  surplus 

buys, 
4791    Memphis  Ave.  Cleveland  9,  Ohio 


FM  MOBILE  EQUIPMENT 


Motorola  FMTRU-41V 
6V— 1  50MC       $39.50 
12V— 150MC     $44.50 
Strip 

Transmitter     $10.00 


Motorola  T44A-6 

6- 12V — 450MC 
$49.50 

Sales  to  Amateurs  Only 


FM  SURPLUS  SALES  COMPANY 

1100  Trcmont  St.,  Roxbury  20,   Mass. 


ALL  BAND  AMATEUR  RADIO  TRAP  ANTENNAS! 


Reduces         interference        too 
Noise     an     All     Makes     Short 
Wave  Receive™.   Makes  World 
Wide        Reception        Stronger 
Clearer  en    All    Bands! 


For  ALL  Amateur  Trans- 
mitters. Guaranteed  for 
500  Watts  Power  for  PI* 
Net  er  Link  Direct  Feed, 
Liflht,  Neat  Weatherproof 


of  f  1  ohm 
{WL  3  os. 


Complete  ai  shown  total  length  102  tU  with  8T  ft- 
balanced  feedllne.  HI -Impact  molded  resonant  traps, 
1"  i  5"  tang}.  Ywj  Just  tuna  to  desired  band  for  be  ami  Ike  re* 
suits  Excellent  for  ALL  world-wide  short- ware  reseller*  and 
umaleur  transmitter!.  For  NOVICE  AND  ALL.  CLASS  AMA- 
TEURS! NO  EXTRA  TUNERS  OR  GADGETS  NEEDED  1 
Eliminates  5  separate  antennas  with  excellent  performance 
guaranteed.  Use  a*  Inverted  V  for  all  band  power  eain,  NO 
HAYWIRE  HOUSE  APPEARANCE  I  EAST  INSTALLATION! 
30-f0»?0-l5-li    meter    bands.    Complete.. * .  ,.$f4.93 

1-15-10  meter  bands.   54 -ft.    antt    (best  for  awl's)...    13.95 

SEND  ONLY  13.00  (cash,  dt,  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  pri  re  for  postpaid 
delivery.  Complete  installation  &  technical  Instructions  fur- 
nished* Fro  information. 

Available  only  from: 
WESTERN    RADIO      -      Dent.    A7-2      -      Kearney.    Nebraska 
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Like  New 


RAX 


Edwin  Cole  W71DF 
P.  O.  Box  3, 
Vashon,  Wash. 


JUST  WHEN  I  THINK  OUR  World 
War  II  surplus  has  been  thinned  out  somebody 
comes  up  with  a  new  idea  that  makes  working 
the  old  diggings  profitable  again.  Green's  Im- 
partial Statistics  Agency  regularly  proves  with 
sly  pride  that  73  is  the  best  source  of  such 
fresh  thinking  on  the  technical  front.  And  sure 
enough,  look  at  page  32  of  the  October  1981 
issue,  and  the  letter  from  K6BHN  on  page  39, 
Maw  1962. 

if     r 

The  "Like  Ww  Mixer"  plus  one  HAX-l 
(more  about  this  later)  can  provide  a  receiver 
with  superior  signal-to-noise  ratio  and  more 
than  adequate  stability  for  sideband  service. 
For  a  very  few  bucks  you  can  supply  drift- 
meter  readings  to  your  friends  on  the  round 
table.  They  like  to  know  when  they  slide 
around  and  will  compliment  you  on  your  ac- 
curacy, honesty  and  gall 

My  first  thought  was  to  turn  the  mixer  cir- 


tOK    2W 


4700-ftJW 


ISOV 


EXISTING 
QRCUfT 


IF  XFMR 
'EXISTING 
\  CIRCUIT 


The  73  mixer  circuit  using  a  I2AT7  plus  half  of 
another  I2AT7  as  a  Pierce  oscillator.  A  7  mc 
doublet  and  the  coil-condenser  combination  in 
the  upper  left  corner  replace  the  normal  IF 
transformer  input.  The  four  crystals  permit  tun- 
trig  forty  meters  on  any  of  the  RAX- 1  band 
positions,  and  certain  commercial  stations  (crys- 
tal on  the  high  side  by  tuning  backwards — which 
is  good  enough  for  thenv 


cuit  into  a  converter  type  front  end  as  simply 
as  possible.  My  second  thought  was  to  buy 
an  RAX-l  for  the  tuneable  intermediate  fre- 
quency section.  Two  thoughts  per  project  is 
my  normal  workload.  A  nine  turn  length  of 
30  ll  Miniduetor  with  a  three  turn  link  and  a 
broadcast  variable  were  added  where  "exist- 
ing circuit"  is  indicated  in  the  "Like  New" 
circuit.  This  junk-box  expedient  tunes  fort) 
and  twenty.  The  coil  is  %  inch  diameter,  six- 
teen turns  per  inch.  A  12AT7  was  used  for  the 
mixer,  and  half  of  another  one  for  a  Pierce 
oscillator  to  take  care  of  the  beat  generation. 
Despite  the  socio-economic  pun  this  combina- 
tion works  well  enough  that  ideas  of  an  rf 
stage  and  a  more  sophisticated  oscillator  were 
abandoned.  I  suspected  that  with  the  feeble 
input  voltage  from  the  antenna  the  signal-to- 
noise  potential  of  the  mixer  circuit  would  not 
be  fully  exploited.  This  was  confirmed  by  an 
annoying  comparison  with  a  more  elaborate 
unit  built  by  W7ATK;  nevertheless  simplicity 
is  a  vanishing  virtue  I  cherish,  and  with  the 
added  leverage  of  a  well-fed  doublet  cut  to 
7050  the  performance  on  forty  is  good. 

The  simplest  application  of  the  73  mixer 
and  the  RAX-l  is  worth  trying  if  you  want  a 
receiver  of  moderate  sensitivity  and  excep- 
tional stability  and  calibration  utility  (this  last 
means  the  dial  is  readable  to  a  fine  point  and 
stays  put).  As  it  happened  I  thought  the  sen- 
sitivity wras  very  good  until  I  heard  what  re- 
sulted when  W7A  1  Vs  rf  stage  boosted  the 
signal  and  gave  the  mixer  something  to  work 
with.  But  even  without  the  rf  stage  the  per- 
formance left  me  with  this  conclusion:  I  could 
buy  a  better  receiver  but  I  wouldn't  dare  bring 
it  home.  What  began  as  a  tentative  experi- 
ment jelled  as  the  station  receiver  and  no  elab- 
oration is  contemplated  until  solar  storms  or 
bigger  test  shots  bring  ten  meters  back.  That 
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occasion  will  be  celebrated  with  an  rf  stage 
and  an  overtone  oscillator.  The  harmonic  of 
crystals  used  for  forty  meter  reception  works 
fine  on  twenty  but  to  go  any  higher  with  a 
receiving  crystal  in  the  6  me  range  means  a 
ubiquity  of  beats.  That  last  phrase  belongs  in 
the  mode  configuration*  dial  excursion  type  of 
magazine,  but  you  know  what  I  mean,  Har- 
monic mischief. 

The  RAX  series  has  been  around  for  twenty 
years  or  so,  but  it  was  new  to  me  and  maybe 
it  is  to  vou.  The  RAX-1  circuit  and  tube  line- 

w 

up  are  much  like  the  BC453,  but  it  is  twice 
the  size,  strictly  front  panel  local  control,  cov- 
ers 200  kc  to  1500  kc  in  four  bands  and  has 
a  lovely  big  dial.  The  intermediate  frequency 
is  160  kc.  It's  a  beautifully  built  receiver  and 
very  easy  to  work  on.  My  first  one  I  used  with- 
out much  modification  until  W7ATK  talked 
me  out  of  it?  to  my  lasting  regret.  A  second 
was  on  order  and  when  it  arrived  I  sawed  oif 
the  dynamotor  apron,  removed  two  low  fre- 
quency series  traps  (the  cans  marked  Z-101 
and  Z-102),  paralleled  the  filaments  and  found 
room  inside  for  a  transformer  power  supply 
and  a  speaker.  A  VB  tube  was  added  too,  and 
taken  out  again  when  a  check  of  the  designed- 
in  stability  proved  regulation  was  superfluous. 
Two  admonitions  are  relevant  here.  I  bought 
my  RAX's  from  Columbia  Electronics  and  I'm 
a  satisfied  customer,  but  I  achieved  this  status 
the  hard  way.  When  the  first  RAX  arrived  I 
opened  the  sturdy  carton,  removed  quantities 
of  padding  and  gently  lifted  out  a  receiver 
tightly  wrapped  in  heavy  brown  paper.  Gee, 
new  or  reconditioned?  The  evidence  of  extra 
care  in  packing  didn't  prepare  me  for  the  out- 
come. Tearing  away  the  paper  released  a  small 
flood  of  fine,  brown  sand,  and  the  implication 
in  this  was  soon  confirmed.  The  timing  knob 
couldn't  be  budged.  Efforts  to  turn  the  band 
switch  resulted  in  a  horrid  grating  and  more 
sand.  Much  of  the  paint  was  worn  from  the 
front  panel  and  the  pressures  of  wartime  com- 
munication had  left  several  dents  in  the  thin 
aluminum  dial  cover.  Depressing,  But  as  I 
said  before  these  receivers  are  easy  to  work 
on  and  it  wasn't  really  much  of  a  job  to  get 
the  front  end  cleaned  up  and  the  gears 
greased.  The  wiring  is  unusually  accessible 
under  the  roomy  chassis  and  tracing  is  simple. 
As  it  turned  out  all  three  receivers  (and  pre- 
sumably the  fourth,  due  soon)  worked  fine  as 
soon  as  power  was  applied,  and  I  accept  the 
near  cupful  of  sand  in  each  one  as  the  price 
of  dry  storage  over  the  years-   Real  dry. 

With  iiiv  second  order  to  Columbia  1  had  m- 
closcd  a  note  reporting  the  condition  of  the 
first  shipment  and  offered  to  pay  a  reasonable 


190-550  kc  Famous  "Q-5er" 

Excellent  Condition 12, 


Send     for     Columbia's     New    48 -Page 
Catalog  of  Surplus  Electronic  Bargains! 
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COLUMBIA 


ELECTRONICS 


4315    WEST    PICO    BLVD.    LOS  ANGELES  19,  CALIF, 


DOW-KEY   CONNECTORS 


PANEL  MOUNT 

Durable,   'silver 
of  *  *cd.  precision 
m*dff      Only   >b"* 
hole  is  needed, 
no  screws* 

e»* 70 


DOUBLE  MALE 
Favorite  every- 
%*Scre,     Precision 
made,  rugged 
locking  lypc, 
Sih/ef  plated. 

c*  1.25 


DOW-KEY  COMPANY,  Thief  River  Falls, Minn. 


THIS  MONTH'S  SPECIALS 


ARC-5  Receivers 


1.5-3  Mc 

6-9  Mc  . - 


„ — „r-   12.50 

9,49 


3-6  Mc  with  automatic  selector  which  selects  any 
of  6  pretuned  frequencies;  a  switch  makes  the 
revr  either  auto  or  manual  9*95 

COMMAND  TRANSMITTERS 

ARC-5  Transmitter  100-156  Mc  New  14.95 

ARC-5  2/1-3  Mc  like  new  4.95 

ARC-5  3-4  Mc  good  cond,  €-95 

ARC-5  4-5-3  Mc  good  cond,  4,95 

ARC-5  5-7.1  Mc  good  cond.  4.95 

ARC-5  7-9  J  Mc  good  cond,  9.95 

Command  Set  Modulator  BC-456  Exe+  Cond.    3,95 

A  FEW  7-9  Mc  Transmitters  and  6-9  Mc  Rcvrs 
available  for  parts  only.  2.95 

RDZ  200-400  Mc  Receiver,  a-c  powered  22.50 

APT-5  Transmitter  300-1400  Mc  19.95 

APS-13  Transceiver  as  is,  converts  to  420  Mc. 
Less  tubes,  and  less  parts  not  needed  for  ham 
use.  1-95 

Write  tor  FREE  Catalog! 
We  Specialize   in   Swapping 

J.  J.  GLASS  CO. 

1624  S.  Main  St.,  Los  Angeles  T  5,   Calif 

Rl   9-117*   (213) 

Weekdays  9-  Fridays  'til  9 
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W7ATKfs  heavy  duty  model.  Rear  left  rf  stage; 
front  left  mixer  with  tapped  slug-tuned  coil  cov* 
erlng  80(  40  and  20;  front  right  I2AT7  oscillator 
— if  cathode  follower.  Photographed  under  con- 
ditions of  constant  bragging. 

premium  for  an  RAX  in  better  shape.  They 
replied  that  my  description  probably  could 
apply  to  the  balance  of  these  receivers  on 
hand,  and  that  I  should  expect  additional  units 
to  be  in  comparable  condition.  I  did,  and  they 
were.  So  if  you  get  sand  in  your  shoes  think 
nothing  of  it.  just  dismantle,  clean  and  lubri- 
cate. It's  a  lot  better  than  rust  and  corrosion, 
and  in  the  past  year  my  receivers  have  been 
used  a  lot  with  no  component  failures.  Fifteen 
irs  isn't  much  to  pay  for  a  reliable  broad* 


cast  and  beacon  band  receiver  with  excellent 
stability,  good  selectivity  and  low  noise  con- 
tribution. 

The  other  qualifying  note,  referred  to  ear- 
lier, is  in  reference  to  the  expedient  of  simply 
hooking  an  antenna  and  coil  to  the  "Like  New- 
er." As  you  would  guess,  skipping  p  re-selection 
can  pay  off  in  images.  I  attacked  this  situation 
slantwise  by  using  three  surplus  crystals  for 
forty  meter  reception.  Normally  I  use  6000  kc 
and  tune  forty  from  1000  kc  to  1300  kc  on 
the  RAX-1.  This  gives  the  advantages  of  direct 
calibration  and  best  image  ratio  for  the  cir- 
cuit. If  a  troublesome  image  does  pop  up  I 
switch  to  6500  kc  and  tune  from  500  kc  to 
800  kc.  With  a  6800  kc  crystal  and  tuning 
from  300  kc  cranking  in  the  sidebanders  on 
the  high  end  is  good  fun.  You  don't  need  a 
steady  hand.  In  fact  the  receiver  seems  broad 
until  von  count  the  kilocvcles  on  the  dial.  The 
fact  that  the  best  image  rejection  is  on  the 
top  band  and  the  best  bandspread  on  the  low- 
est band  you  can  call  flexibility  or  natural 
contrariness.  Of  course  if  you  do  the  job  right 
and  use  W7ATK's  circuit  you  can  forget  about 
images.  The  coil  and  condenser  combination 
he  gives  covers  eighty  and  forty,  and  a  3000 
kc  crystal  can  be  used  for  both  bands.  The 
circuit  for  the  RAX-1  is  in  Kenneth  Grayson's 
"Surplus  Schematics  Handbook."    .  .  «  W7IDF 
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I5O-250V 


Value  of  R2    .  

Input — Voltage    (Siqnal) 

Input — Voltage    |Osc.)       

Conversion — Gain     If     IF     Xfmr 
Impedance    Is    50K    ohms 
(For   Comparison)     


1 00 
1. 4 

1. 6 


500 
7.0 
7.0 


1 000 
1 4.0 
I3.I 


I00        ISO 


1 60 
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URPLUS  FROM  SPACE 


COLLINS  5I-J2  Reteivers 

.5  to  30.5  mc. 

Like  NEW  ... .  $390.00 


Read-N-Save 


DB  Meters  3/2"  rd  —10  to  +6db  Imw  @  600  ohms 

NEW 

Sperti  Vacuum  Switches  for  ART-33,  etc. NEW 

Velvet  Verniers  w/laroe  knob  __* fc^- NEW 

600  Ohm  300  Watt  Non-inductive  Resistors 

WE-255A  Polar  Relays  for  TTP 

Sockets  for  use  with  above  relay .NEW 

Dummy  Loads  27  to  40  mcs  30  watt  A-83 

Choppers   Stvns  Arnold   #222  AC-DC  llOvdc   max___ 
2   Posn  Coa*  Switch,   BNC  Connectors,  28  vdc 


$2.75 

$1.00 
$1.00 
$2.50 
$4.50 
$2.50 
$1,00 
$5,00 
$3.50 


W©  stock  large  quantities  of  Military  and  Com- 
mercial Test  Equipment,  We  buy  AN/GRC,  PRC, 
TRC  and  test  equipment  TS  and  AN/UPM  or 
URM.  What    have  you  for  sale   or   trade? 


-MONEY  BACK  GUARANTEE  ON 

ANYTHING  WE  SELL- 
ALL  SHIPMENTS  F.O.B.  BRONX.  N.  Y. 

SPACE  ELECTRONICS  CO 

218  West  Tremont  Ave..  Bronx  53,  N.  Y 

TRemont  8-5222 


SP-600-JX  Receivers  .545-54  mc 
Like   new 


$425,00 


T-179/ART-26  Transmitters  300-600mc,  35 w 
Brand  new  w/tubes,  for  ham  TV_-_ $59*50 


6146  Tubes,  New-Tested  and 

Guaranteed    .„_. _, $2.25  ea, 

2  for $4*00 

Crystals,    Overtone— CIt-23  XT    (HC-6/O) 

any  whole  mc  freq.  between  31  and  41 

incL ,^ .. ____-52.25  ea. 


Ohmite  Choke.  RF,  Z-28 
For  20  to  60  mc,  NEW  


3  for  $1.00 


BC-463A  Transmitter  and  AM  Modulators 

converts  to  6  mtrs.  uses  815  final  2  ea 

6L6    Modulators — New    w  tubes    S  19*50 


PL-259.  SO-233.  UG-100A/U  Coax  Connec- 
tors any  3  or  combination  of  threes-New  S1.00 


Ni-Cad  Storage  Batteries,  1.2  v.  6ah     52.00 

Bank  of  10  Batteries  for  12v ?17.50 

Charger  for  above,  115  vac  to  12  vdc_$4-95 


NEW  SURPLUS  TUBES  GUARANTEED 


2C39A  _-  $7,50 
3CX100A5.  $10,00 
6161 $3500 

S29B $9.50 

S005 $14.00 


4-250A    „  $21,00 

807     

-     $L00 

58S1 $1.50 

6AN5 

_     $1.25 

6F4{  acorn  ^$1/75 

4X150G  _ 

-  $22.50 

250TH  ___  S1S.50 

446A  ___ 

_     $0.50 

4X250F  —  $25.00 

4-400A    - 

-  $22.50 

Answers  fo  Code 

Quiz 

(from  page  76) 


1 

3, 
4 

5 

CL 
7 
8 
9 

ia 
II. 
lfc 
is 
14 

15. 
16 

il 

IB 

13 
20. 
21 
2£ 
23 
24 

2a 
zr 


•  0  •  MM 

am  m  •  •  h 


•  «■ 


ch 

SLANT    BAR 

i 

SEPARATION    SIGN 
ERROR 
V 
END    OF    MESSAGE 

V 

EQUAL    OR    DOUBLE    BREAK 

t     oft    4 

PERIOD 
SEMr-  COLON 
UNDERSCORE 
COLON 
HYPHEN 

QUOTATION    MARK 
START     OR     ATTENTfQM 
COMMA 
n 
UNDERSTAND 

V 

APOSTROPHE 
WAJT 

QUESTION      MARK 
PARENTHESIS       MARK 
END    OF    WORK 


GUARANTEED  CRYSTALS! 


All  MARINE  FREQ.-FT-243,  DC-34  Holders.  Tol.  .005  $2.50 

POLICE,  CA.P.,  CD,  MARS    Tol.  ,01%  .".,;.  $2.00 

CITIZENS    BANO-11    METERS-.005%  Tol. 

26.965  to  27.225  MC,  3rd  Over.  Herm.  Seal  or  FT-243  $2.95 

13,4825  to  13  6125  MC,  2nd  Harm. Herm    Seal  or  FT-243  $2.95 

6741 .25  to  6806.25  Kc,  4th  Harm    FT-243  only   . . 52.50 


SPECIAL! 

STOCK  CRYSTALS 


FT-243  Holders  5700  KC  to  8700 
KC  in  steps  of  25  KC's 

SEND  FOR  FREE  CATALOG1 

DC-34  Holders  1690  KC  to  4400  KC  steps  of  10  KC  ea.   ..-.$1.19 


NOVICE  BAND  FT-243  Fund.  L 
80  Meter  3701-3748— Steps  of  1  KC.  FT-243 
40  Meter  7150-7198— Steps  of  1  KC.  FT-243   I 
Dbl.  to  40  Meter  3576-3599.  Steps  of  1  KC.  FT-243 
15  Meter  5276-5312—7034-7083  Steps  of  1  KC.  FT-243 


FT-243-2  Meters  (Steps  of  I  KC) 
FT-243-6  Meters  (Steps  of  1  KC) 
FT-243^From   3000-4000 
FT-243~From  1005^2999  (Steps  of  5  KC) 
FT-241   5SB  Low  Freq.  Xtals  370  to  540  KC 

(Steps  of  1.852  and  1.388)  

FT-241  SSB  Matched  Pairs 


..*♦*■ 

•  ■  •  • •  i 


-  .  «  i 


■ » . 


$1.49 
51.49 
$1 ,49 
$2.50 

$  .69 
$2,39 


Include  5c  per  crystal  for  postage  (U.  5.  Only)  Colif.  add 
4%  Tax.  No  C.O.D/s.  Prices  subject  to  change.  Ind  2nd 
choice;   substitution  may  be  necessary.  M1N.  ORDER  $2,50 

"The  House  of  Crystals" 

U.  S.  CRYSTALS,  Inc. 

1342  5.  La  Brea  Ave,         Los  Angeles  19,  Calif. 
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A  Precision 

Frequency 

Stand 


Using  the  AN/SRT-14 


THE  SUBJKCT  OF  PRECISE  fre- 
quency control  and  measurement  is  becoming 
of  hit  reusing  interest  to  a  growing  number  of 
amateur  operators.  The  general  use  of  receivers 
with  calibration  accuracy  approaching  that  of 
some  frequency  meters  has  pointed  up  th^ 
unmistakable  operating  advantages  that  are  ob 
fanned  with  precise  frequency  calibration.  Thi> 
is  aside  from  the  personal  satisfaction  of  know- 
ing precisely  where  you  are  in  the  band, 

Many  amateurs  with  older  or  less  expensive 
modern  receivers  have  updated  them  by  in- 
stalling 100  kc  crystal  calibrators.  While  this  is 
all  for  the  good,  it  is  a  long  way  between  those 
100  kc  check  points  and  the  existing  dial  cali- 
bration  is   rarely   good    enough   for   accurate 


Roy  Pafenberg  W4WKM 

316  Stratford  Avenue 

Fairfax,  Virginia 
Photography  by  Morgan  S.   Ga&smau,  Jr.. 

interpolation.  With  most  receivers,  more  close- 
ly spaced,  readily  identifiable  check  points  are 
desirable.  A  further  point,  worthy  of  con- 
sideration, is  that  many  of  the  available'  100  kc 
calibrators  leave  something  to  lie  desired  in 
stability.  While  a  drift  of  10  cps  seems  incon- 
sequential, it  becomes  significant  when  we  are 
using  the  300th  harmonic  to  check  a  30  mc 
signal.  This  10  cps  drift  then  becomes  a  3  kc 
measurement  error. 

Two  things  arc  then  required  to  insure  ac- 
curate higher  frequency  calibration  and  fre- 
quency measurement  The  stability  of  the 
standard  should  be  as  great  as  possible  and 
identifiable  calibration  frequencies  should  be 
generated  at  closer  spacing  than  the  usual  100 


7    C 


*PI 

RF  IN 

TO  j-200: 


P2 
RF  IN 

TO  J-2005 


.  J2...uc-h&/u 
l1-l4..  see  text 

Plf    P2..UG-2G2    I 

100  KC  SI SPST  TOGGLE  SW, 

SINE  WAVE   S2 .3  POLE,  3  PCS.  ROTARY  SW. 


6.3  VAC    150  VI>C 
BEG. 


255  VDC  GROUND 
REG.     COMMON 


( to  POWER  SUPPLY  FIG.  3 


AN/SRT-H    AT^RT~14     OUTPUT         S3„^..1P01         '  POS.  ROTARY  SW. 


UNIT  1 


UNIT  1 
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SPECIAL 

100  kc  Crystal  Osc.  Unit  complete  with 
crystal  &  oven  thermosta-lically  con- 
trolled. .00015%  accuracy  or  better. 
Unit  =\  (Z200I)  of  SRTI4  transmitter 

(see  article  "A  Precision  Freq.  Stand- 
ard" Feb.  63,   73) 

BRAND  NEW  in  original  boxes  — 
schematic  included 

Unit  I  with  tubes  (2-5814, 

1-5654) $24.75 

Unit  I  less  tubes 22.75 

OTHER      SPEC 

Unit  8  (SRT!4)    $6.00  pp        Unit 

Unit  9  (SRTI4J   6.00  pp        Unit 


PP 
PP 


I  A  L  S 

1 1 A  (SRTI4) 
MB  (SRT14) 


15  me  if  cans-quafity-current  aircraft  type — New  set  of  4 .-..,.. 

Collins  455   Ice   if — with  three   selectivity    positions    (2,  4,   8kc)    New    

ARC5/command    receivers — guaranteed    operating    cond.,    fair    phys.   eond, 

R4A/ARR2    receiver — New    ..,........,*■-......,                ......  ,  .  ,  , 

Alignment  tool    kit — 9    piece — New    .  .  .  _ ,  .            ...  .... 

Collins   20   watt    modulation  transformers    [TCS   type)    New    ... 

Check  or  money   order  with   order,  p/ecrse 

RITCO  ELECTRONICS 


3.00  pp  s"  p •& 
6.00  pp  Feb73  62 

3-50  pp 

.      ,3-6mc     11.50 
6-9. 1  mc      11.50 

4.50  pp 

1.25  pp 
2.35   ea.  pp 


BOX    156,    ANNANDALE,    VA. 


kc.  Both  objectives  are  achieved   in   the  unit 
shown  in  the  photographs. 

The  heart  of  this  frequency  standard  is  a 
surplus,  high  stability  100  kc  oscillator  unit. 
This  oscillator  is  Unit  1,  Z-200I,  of  the  AN/ 
SRT-14  Radio  Transmitter.  Other  components 
of  this  surplus  dream  were  described  in  the 
article,  "A  Surplus  Frequency  Synthesizer/* 
which  appeared  in  the  February,  1962  issue  of 
73  Magazine,  The  oscillator  unit  is  a  real  gem. 
The  crystal  proper  is  a  Bliley  Type  RH8,  100 
kc  unit  which  is  housed  in  a  33i"  diameter,  4¥/' 


high  plug-in  oven,  The  oven  is  a  Bliley  Type 
TC922  which  operates  from  6.3  volts  ac  and 
maintains  a  constant  70°  temperature, 

The  circuit  of  the  oscillator  unit  is  shown  in 
Fig.  2.  A  5654  (6AK5)  oscillator  stage  drives 
an  isolation  cathode  follower  stage  which,  in 
turn,  drives  3  separate  cathode  follower  output 
stages.  All  cathode  followers  use  a  single  triodc 
section  of  the  dual-triode  5814  ( I2AU7).  Iso- 
lation resistors  are  used  to  provide  five  inde- 
pendent, low  impedance  outputs  which  are 
terminated  in  BNC  coaxial  fittings  mounted  on 
the  top  of  the  chassis.  The  Unit  1,  AN/SRT-14 


Under-chassis  view  shows  further  construction 
details.  The  detector-audio  amplifier  circuit 
shown  on  the  left  side  of  the  chassis  is  not 
described   in   this   article. 


The    frequency    standard    is    housed    in    a    stock 
Pa  r-  M eta  I    ca  binet. 
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.00  Hit 


TO  S-2318  J  J   <#4 
FROM  T-292Z]|  ^    ^ 


kOOliC  TO 

iOOsc 

X^TAL 
ON  f RONT 

PANEL 
UNit   14 


100 he  TO 
UNIT  2 


100 he   TO 
UNiT  * 


lOOtC  TO 
UNIT  8 


Fig,  2 


Oscillator  Unit  has  been  widely  distributed  in 
MARS  channels*  These  units  have  recently 
become  'available  on,  the  surplus  market. 
RITCO  Electronics  of  Annandale,  Virginia  has 
a  very  substantial  stock  of  these  unite  which 
are  priced  at  under  $25.00  In ci den  tally >  some 
of  the  units  on  hand  at  RITCO  use  a  James 
Knight  crystal  comparable  to  the  Bliley  unit 
described  above. 

The  AN/SRT-14  Oscillator  Unit  requires  a 
power  source  of  250  volts  de5  a  6.3  vok  fila- 


ment supply  and,  preferably,  a  separate  6,3 
volt  crystal  oven  supply.  Apply  power,  allow 
time  for  the  crystal  oven  to  stabilize  and  you 
have  a  100  kc  frequency  standard  with  accur- 
acy of  1.5  parts  per  million.  However,  those 
100  kc  harmonics  become  progressively  weaker 
at  the  higher  frequencies  and  are  soon  un- 
usable. 

The  circuit  shown  in  Fig.  1  solves  the  prob- 
lem of  high  frequency  attenuation  and  in  addi- 
tion provides  10  kc  check  points.  The  10  kc 


10  h,    75  ma.    2*5  K     **» 
.  10  watts 


117  VAC 


1A         FILAMENT 


01  uf 


5Y3-GT 


T 


OC3/VR10& 


■DUAL  40  uf 
-  450WVDC 


OD3/VR150 


T2 


PLATE 


S2 


NOTE:  ALL  PILOT  LAMPS  ARE  #47  " 

SI . . . , ,  SPST  TOGGLE  SWITCH 

£2 DPST  TOGGLE  SWITCH 

Tl POWER  TRANSFORMER, 

500v  CT  at  70  MA,  5v  at 

2.0  A,  6,3v  at2,5A; 

STANCOR  PM-8403 

OR  EQUIVALENT. 
T2, , , , .  POWER  TRANSFORMER 

6.3v  at  3A;  TRIAD  F-16X 

OR  EQUIVALENT. 


PLATE 


FILAMENT 


OVEN 


!B+  255  VDC  TO  RFl 
| OUTPUT  CIRCUIT 
FIGURE  1 

i^DC  TO  PIN 
[P-2006  OF  AN/SRT-14J 

ib^sovBFto  r: 

OUTPUT  CIRCUIT 
JF] 

le.  3  VAC  TORF^UTPl? 

Itmcun^iGURE  i 

[ST^ACT^DOI 
P-2006  OF  AN/SRT-14 
I  UNIT  I  FIGURE  2 

3  VAC  TO  PIN  K 
P-2006  OF  AN/SRT^14 
ttJMTX_FIGURE  2 

(OVEiniEH^ETljRN 
'O  PIN  J,   P-2006" OF 
lN/SRT-14  UNIT  I 

[FIGURE  2 

pOMMOKT^p5nT 
P-2006  AND  CHASSIS 
OF  AN/SRT-14 
'UNIT  1.    FIGURF  2 


COMMON  TO  GROUND 
lND  COMMON  TO  RF 
OUTPUT  CIRCUIT 
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Meshna  s  Fantastictations 


BC-453    fQ-S'rt    190-550    kc   «xlnt ....12.75 

BO   METER    ARC^S   (3-4   mc)    transmitter,    ilnt .,9.50 

BC-458    (5,3-7  mcl    transmitter,   ilni    ♦  ,.. ..8,50 

ARC- 5    MODULATOR     MD-7,    brand    new 8.50 

17   FT,   BALLOON,   double  plait ic,  w«t  2%  lbs,   alum  in ized  4.50 

RA-62.   AC  Supply    for  SCR  522,   ilnt  .  . .. 35.00 

28  volt  DC  supply  4  amps  from  115  toU  60  cycle,   unused.  12,50 

MAGNETICALLY  REGULATED  SUPPLY,  brand  new. 
Output  150  DC  3.4  amps  plus  300  volts  3.2  amps. 
\\st    100    lbs.     2    rack    panels     .,,.. 50.00 

PHILCO  TRANSISTORS.  HF  OSC /CONY  similar  to 
SB-100     ...,. ..-**. .80£     aa,    3  $2.00 

1,000    KG    CRYSTALS.    HC-6    holder 2.25 

TKANSISTORS,    15  pieces  FNP  low  voltage,   OK   ,...15 /SI.25 

NATIONAL  TRANS,    CDND.    TMK-150.    150-10,5.   unused,  t. 50 

220    MC    Dl  POLE    ANTENNA,   Brand  New  w/coai  soefcet. -3,00 

TECH.  MANUALS,  fresh  as  new:  any  one  at  S2.50.  BC-G03, 
BC-659.  UC-HS3,  BC-1.000,  ARN  0,   ARC-27,  TaKo  your  choke. 

CRYSTALS,  HC-6  metal  holder.  Your  choice  $1,00  each  37.85, 
3SS5,  39.85,  40.85.  4LS5.  42.85.  45.85,  46.85,  47. 85,  48.85, 
43.85,  50.85,  51.35,  52.85,  53.85.  23.635,  24,544,  25.635.  26.259 
me. 

All  material   FOB  Lynn   Mass.   (you   pay   shipping}* 

New  catalog  #62F  jus*  out.  If  you  don't  have 
one,  rush  10$  handling  charge  for  68  pages  of  eye 
popping  values.  This  is  the  best  catalog  yet. 

JOHN  MESHNA  JR. 

19  ALLERTON  ST.,  LYNN,  MASS. 
phone   617-595-2275 


TRC-8  RECEIVER,  230-250  mc, 
easily  modified  for  220  or  I 
meteri.  Written  up  In  "CQ" 
May-June  I960.  Built  in  twirlch. 
speaker,  115  roll  60  cycle  power 
mpply*  Ours  like  brand  rew  in 
desk- type  trunk.  Schema  Lie  in- 
cluded-   wit.    100    lb.    .....$35.00        ^^^™ 

NICKEL  CADMIUM  BATTERY,  the  lifetime 
battery  1.2  wits  4  imp  hr.  charge  &  disrharg* 
indefinitely.  No  known  life  termination.  XIr«t, 
charged,   ready   for  use.    »*• •,•••*•• .....$2.0 

REMOTE  CONTROL,  brand  new,  consists 
of  tel.  dial,  aelsyn  Indicators,  twitches, 
pots,  lights,  housed  in  gray  aluminum 
case.  Gor't  cost  $150,00,  Experimenters 
delight.   Wg t,   29  lbs $6.00 

RC733   RADIO   RECEIVER,  COOfttrtl  to 

regular  FM  receiver,  conircris  to  6   meter 
and   2    meter   receiver.    With    all    tubei, 

xin**       ■*■*■*»+ -+*f-*B*B-*  ■**-■■**  ■    .  .  *m  §  w^^v 


PHILCO  LINE  TERMI- 
NATION &  signalling 
unit,  standard  rack  mount, 
contains  hybrid  coil,  re- 
lays (4)  transformers  (115 
v  60  c)  trans  "T"  pad, 
rec  "T**  pad,  3.5  ke  osc 
sect,  tube*,  eU  .  Imp,  600 
ohms.  Good  for  fone  patch, 
signalling  on  line.  etc. 
GoVt  cost  $421.00  and 
brand  new  in  gor't  pack- 
age. Shipping  wgL  33  lbs. 
Late    style    eupmL.$l2.50 


■.-.-•s*-  . 


DUAL    MICRO- AM  METER    £150    microamps), 
used  for  conversion  to  teletype  fren.*  shift  and 
tuning    indicator.   We   include  con?,   sheet. 
Xtnt  used $2.00      brand  new  cood.....  2.75 


crystal  standard  is  used  to  synchronize  a  dual- 
triode  (VI),  100  kc  multivibrator,  The  output 
of  the  100  ke  multivibrator  is  then  used  to 
synchronize  a  dual-triode  (V2),  10  kc  multi- 
vibrator. The  output  waveform  of  these  stages 
has  high  harmonic  content,  A  6AU6  tuned  rf 
output  stage  completes  the  circuitry  of  the  rf 
unit.  Switch  S2  is  provided  to  allow  selection 
of  100  kc  sine  wave,  100  kc  square  wave  or 
10  kc  square  wave  output.  This  switch  also 
removes  B+  voltage  from  the  multivibrator 
stage  or  stages  that  are  not  used  for  any  given 
output. 

The  output  tuned  circuit  requires  a  few 
words  of  explanation.  LI  through  L4  provide 
continuous  coverage  from  3.3  to  60  mc.  The 
4,700  ohm  resistor  position  is  used  for  lower 
frequency  output  and  CI  then  serves  as  an 
attenuator.  The  coils  used  in  the  unit  shown 
were  tailored  from  surplus  rf  chokes  with  the 
aid  of  a  grid  dip  meter.  The  39th  Edition  of 
the  ARRL  Handbook,  page  521,  lists  readily 
available  commercial  chokes  which  may  be 
used  unchanged  to  obtain  similar  coverage* 
This  ARRL  Handbook  coil  data  is  as  follows: 
LI.  .3.5-7  mc.  .  10  uh  National  R-33  rf  Choke 
L2..  6.5-14  mc.  4 J  uh  IRC  CL-rf  Choke 
L3.  .  15-30  mc.  .  1.0  uh  IRC  CL-1  rf  Choke 


L4,  .30-60  mc.  A  turns  No,  20  Plastic  Insul- 
ated Wire  W  Diameter. 

Under  certain  conditions  of  measurement,  it 
is  difficult  to  pick  out  the  frequency  standard 
signal  in  a  welter  of  heterodynes.  This  problem 
is  minimized  by  tone  modulating  the  output 
of  the  frequency  standard.  A  relaxation  oscil- 
lator using  an  NE-2  neon  lamp  generates  an 
audio  tone  which  is  used  to  grid  modulate  th< 
rf  output  stage.  The  sawtooth  wave  form  of  the 
modulating  signal  and  the  "dirty"  modulation 
method  provides  unmistakable  identification  of 
the  standard  signal  Switch  SI  disables  the 
modulator  after  the  signal  is  identified. 

The  power  supply,  shown  in  Fig.  3,  is  con- 
ventional. Power  requirements  are  nominal  and 
the  seriesed  voltage  regulator  tubes  provide 
acceptable  regulation.  A  separate  filament  type 
transformer  is  strongly  recommended  to  pro- 
vide oven  heater  current  Note  that  this  trans- 
fnner  is  connected  between  the  ac  line  switch 
and  the  fuse.  This  permits  the  oven  to  run 
continuously  which  is  essential  if  maximum 
stability  is  desired. 

While  any  method  of  construction  may  be 
used,  the  unit  shown  in  the  photographs  is  a 
very  convenient  package.  The  cabinet  is  a 
Par-Metal  CA-301  unit  which  is  designed  for 
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Here,  all  in  one  book,  is  a  list  of  every  piece 
of  surplus  equipment  that  has  ever  been 
discussed  or  converted  in  a  magazine  article 
in  any  of  the  radio  magazines.  The  Index 
lists  the  equipment,  the  title,  author  and 
issue  of  magazine  where  the  conversion  was 
published,  plus  a  brief  description  of  the 
conversion  accomplished.  Just  one  single 
use  of  this  book  will  be  worth  several  times 
the  $1.50  price  to  you.  Compiled  with 
painstaking  care  by  Roy  Pafenberg 
W4WKM. 
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Peterborough,  N.   H 


use  with  a  7"  x  13"  x  2"  chassis.  This  chassis 
size  permits  all  components  and  the  AN/SRT- 
14  oscillator  unit  to  be  mounted  without  undue 
crowding;  It  will  be  noted  that  an  extra  tube, 
coaxial  input  jack  and  phone  jack  appear  on 
the  unit  shown  in  the  photographs,  These  com- 
ponents are  used  in  a  mixer/detector  and  audio 
amplifier  which  is  not  described  in  this  article. 
Since  practically  all  use  of  the  standard  is  with 
the  station  receiver  as  the  detector,  description 
of  this  feature  was  not  considered  warranted. 


The  AN/SRT-14  oscillator  unit  Is  mounted  on 
the  top  of  the  chassis  and  further  secured  to 
the  front  panel.  Note  the  plug-in  crystal  oven 
which  insures  stability  of  the  precision  crystal 
unit. 

The  photographs  show  construction  details. 
The  pilot  lights  and  switches  secure  the  chassis 
to  the  front  panel.  The  oscillator  unit  is  then 
positioned  with  the  crystal  to  the  rear,  flush 
against  the  panel.  The  four  screws  which  hold 
a  shield  plate  to  the  bottom  of  the  crystal 
socket  well  are  used  to  secure  the  unit  to  the 
chassis.  Two  screws  are  then  used  to  secure 
the  front  lip  of  the  assembly  to  the  front  panel. 
The  BNC  rf  connectors  shown  in  Fig.  3  are  of 
the  panel  jack  type  which  permit  complete 
shielding  of  the  output  cables.  Power  connec- 
tions to  the  AN/SRT-14  oscillator  unit  may  be 
soldered  directly  to  the  existing  connector  pins 
or  a  mating  connector,  Winchester  Electronics 
part  MSE-14S-G,  may  be  used. 

After  construction  is  completed,  check  your 
work.  If  all  looks  safe,  throw  the  output  selector 
switch,  S2,  to  the  10  kc  position  and  set  the 
2500  ohm  voltage  regulator  dropping  resistor 
to  maximum  resistance.  Open  the  connection 
between  pin  2  of  the  OD3  VN  tube  and 
ground  and  connect  a  0-100  im.  meter  to  these 
points.  Apply  power  and  adjust  the  resistor  for 
a  reading  of  20  ma,  on  the  meter.  Remove  the 
meter  and  restore  the  connection. 

Connect  the  100  kc  sine  wave  output,  Jl,  of 
the  standard  to  a  receiver,  using  coaxial  cable 
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to  avoid  pickup  of  other  signals.  Switch  the 
receiver  to  the  lowest  frequency  band  and 
tune  the  receiver,  with  the  BFO  on.  Signals 
should  be  picked  up  at  100  kc  intervals.  Make 
certain  that  the  modulation  switch,  SI,  is 
closed;  throw  the  output  selector  switch,  S2, 
to  the  100  kc  sine  wave  position  and  transfer 
the  output  cable  from  Jl  to  J2,  Signals  should 
still  be  heard  at  100  kc  intervals. 

Leaving  the  receiver  tuned  to  one  of  the 
100  kc  harmonics,  switch  the  standard  to  the 
100  kc  square  wave  position.  Now  adjust  the 
100  kc  LOCK  control  across  its  range.  Un- 
stable hash  should  be  heard  across  most  of  the 
range  but  a  clean,  stable  signal  should  be 
heard  at  one  or  more  points.  Leave  the  resistor 
adjusted  to  the  center  of  one  of  these  points 
and  tune  the  receiver  across  the  band-  Signals 
should  be  observed  only  at  die  100  kc  points. 
If  other  signals  are  noted,  readjust  the  control 
to  another  "clean"  signal  point  and  try  again. 
When  the  multivibrator  is  correctly  adjusted 
to  100  kc,  switch  the  standard  to  10  kc  and  go 
through  the  same  procedure  using  the  10  kc 
LOCK  resistor.  The  objective  this  time  is  to 
obtain  exactly  nine  clean  signal  points  between 
each  pair  of  100  kc  points.  When  this  is  ob- 
tained, switch  S2  through  the  three  positions 
to  insure  that  the  multivibrators  reliably  lock 
in  at  the  correct  frequencies.  If  not,  readjust 
slightly  the  appropriate  lock  resistor. 

Tune  in  a  signal  from  the  standard  and  open 
the  modulation  switch,  SI.  Strong  audio  tone 
modulation  should  be  heard.  If  the  relaxation 
oscillator  is  not  functioning  or  if  a  different 
modulating  frequency  is  desired,  adjust  the 
value  of  the  1  megohm  dropping  resistor  for 
the  desired  results.  There  is  quite  a  wide  vari- 
ation in  lamp  characteristics  so  if  you  run  into 
trouble,  try  changing  the  lamp.  If  desired,  an 
NE-51  lamp  may  be  used  and  a  pilot  lamp 
socket  installed. 

For  the  final  test,  switch  the  standard 
through  the  various  output  bands  and  tune  in 
the  signal  on  the  receiver,  It  should  be  possible 
to  peak  the  output  signal  by  tuning  the  output 
tuning  capacitor.  After  the  unit  is  checked  out, 
install  in  the  cabinet.  It  wiU  be  necessary  to 
remove  the  plug-in  crystal  oven  to  fit  the  unit 
in  the  Par-Metal  cabinet  shown.  After  the 
chassis  is  installed,  open  the  top  door  of  the 
cabinet  and  reinstall  the  crystal  oven. 

The  completed  frequency  standard  is  an  ex- 
tremely worth-while  addition  to  any  station. 
Stability  of  the  surplus  oscillator  unit  is  out- 
standing.  Cost,  using  the  AN/SRT-14  unit,  is 
quite  low  and,  for  the  laboratory  quality  in- 
volved, a  real  bargain.  .  ,  .  W4WKM 


TTY  GOODIES 

BOEHME    TTY     REC    TERM.     UNIT,    AM103BU 

new  in  crates  w/spores  and  manuals $22.50 

WEST.  ELEC.  TTY  REC.  UNIT,  CW50124 

new  in  crates,  less  tubes .- 

TUBE   KIT,  Manuals  &  Spares  for  above..*,.. 

MANUAL  ONLY  FOR  CW50I24  (above) 

POLAR  RELAYS,  TYPE-DT64816,  new  in  Ctn. 
Similar  ta  but  smaller  and  more  flexible  than 
the  255A.   Has  3  windings.   Can   be  used   in 
plate  circuit  (write  for  free  diagram) . .. 

AMPHENOL  9-pin  socket  for  above  relay. 

REPLACEMENT   ARMATURE   Coil   255   or 

D164816    .._. „__ . „ 


19.95 
7.50 
1.00 


1.95 
.25 


.50 


KEYS  &  CW  ITEMS 

J-37  KEYS,  USED-AS  THEY  COME... .      1.00 

NAVY   KEY,   NEW,  CJB26003A   (worth  5  times 

our  price)-THE  REAL  McCOY _ 2.95 

DOW  KEYMUNICATOR,  new,  while  they  last..     4.95 
TG5B    TELEGRAPH    SET,    new,    complete    with 
headphone,  key  and  carrying  case  in  over* 
seas  pack  .  - .  -     9,95 


[add 


ELECTRONICS 


111  No.  41  ST.     OMAHA  31  NEBR 


Catalog 


-v 


OF  THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS   BARGAINS 


HUNDREDS  OF  TOP  QUALITY 

ITEM  S —  i : t.cei vers ,  Transinl 1 1  ers. 
Microphones,  Inverters,  Power  Sup- 
plies. Meiers,  Phones,  Antennas,  In- 
dicators, Filters,  Transformers.  Ant- 
pLtllers.  Headsets*  Converters,  Control 
Boxes,  Dvna motors.  Test  Equipment, 
Motors,       Blowei  Cable,       Keyers. 

Chokes,  Handsets*  Switches,  etc  etc. 
Send  for   Free  Catalog — I>ept.  73. 


FAMB   RADIO    SALES 

2133  ELI  DA  fLO,  •  Box  1105  •  LIMA,  OHIO 


For  a  Full  Time  organization  calling 
on  the  amateur  trade,  contact  Ivan 
Harrison  W5HBE,  P.O.  Box  30241 
Dallas  30,  Texas.  Texas,  Arkansas, 
Louisiana  and  Oklahoma. 


FEBRUARY   1963 


93 


ARC-3  and   ART-13A  TECH    MANUALSI 
Handbooks  main  ten,,  oper.,  theory,  schem.  dwg&, 
etc.    Either    book    postpaid 


•    ,  ,    ,   ,    .   *   ,   m  ♦ 


$10,00 


RADIO     RECEIVER    AMD/OR    SPECTRUM    ANALYZER 
AN/APR  -4    rcvr    is    the     M -tube    30    mc    IF    etfr.    for    its 
plug- in     tuning     units;     has    S- meter,     60     ty     pwr    sply. 
Pan,     Video    &     Audio    outputs.     AM.     Checked,     aligned. 
with    heads   for    33-1000    mc,  *  ,  LA  rtr, 

pwr    plug   &    Handbook,   fob   Lo*   Ang ^IM.W 


Arid  $79.50  for  Test  Oscillator  TS-47/APR,  40-3000 
±1%.  CW.  AM,  PM,  w/built-in  60  cy  power  splyT  fob 
Ang.  Add  $30,00  to  get  AM/FM  revr  instead  of  AM* 


Los 


2-METER    RECEIVER    &    2/6/10    METER    XMTR 


&**!$* 


SCR -522  rcvr,  xmtr.  rack  & 
case,  exc.  eond,  19  tubes  in- 
clude imA's.  100*156  me  AM, 
Satisfaction  grid.  Said  at  less 
than  the  tube  cost  In  surplus, 
Shpg  wt  85  lbs.  Fob  Bremerton. 

Only  ♦>...*.  *P  H  1*V3 

Add  $3,00  for  complete  technical 
data  group  including  original 
schematics  &,  parts  lists.  IF.  xtl 
formulas,  instruct,  for  AC  pwr 
sply,  for  revr  continuous  tuning, 
for  xmtr  2- meter  use.  &  for  putting  xmtr  on  G  &.  10  meters. 


■■»+*♦ 


$12.95 
$37.50 


COMMUNICATIONS   RECEIVER    BARGAINS 

BC453B:  190-550  kc  fi-tubo  supcrhct  w/85  kc  IF1*,  idieal 
as  long-wave  rcvr,  as  tunable  IF  &.  as  2nd  convert. 
W/all  data.  CHECKED  ELECTRICALLY 
Grtd.    OKI    II    lbs.    fob    Los    Angeles    ... 

Same,    in    handsome    cabinet    w/pwr    spfy.    spkr. 

etc.,    ready  to   use,    is  our   QX-535,    19   lbs,    .... 

RBS:    NavVs    pride    2-20    mc    14- tube    superhet    has    voice 

Alter  for  low  noise,   ear-saving    AGO,    high   sens,   &  select, 

IF     Eft     1255     kc.    Checked,     aligned,     w/pwr    sply,     cords, 

tech  data,   ready  to    use,    fob   Charleston,    S,    C,        *„  _n 

or    Lds    Angeles » . , ,.♦,,.,,♦,..    f  ' y  .50 

R-45/ARR-7  brand  newr  12-tube  superhet  .55*43  mo  in 
ti  bands,  S-meter,  455  kc  IF's,  xtl  filter.  6  set,  positions, 
etc.    Hot   and    complete,    it   can    be    made    still    better    by 


double -converting 
includes  DC  for 
Fob    San    Antonio 

Time    Pay    PEan:   $17.95   down.    II    x   $16.03 


nto   the    BC-453    or    QX-535.    Pwr   sply 

the    automatic    tuning    motor,  £|  79,50 


Write  stating  your  specific  needs  in  lab- 
type  test  equipment;  Scopes,  Signal  Gen- 
erators, freq.  meters,  etc.,  etc- 

R.  E.  G00DHEART  CO.,  INC. 


Box    1220-GC 


BEVERLY    HILLS,    CALIF, 


TRANSFORMER.  JEFFERSON   HST  110  or  220V  PH.,  Sec. 
1400  and  700  VCT  ®   300  ma.  6V  @  1  amps,  6V  @  7 

ampst  5V  &  6  ampsT  5V  @  5  amps  „_ $8.15 

TRANSFORMER,     115V    60    eye,    2    secondaries    each 

350  V  @  4  amps .,♦♦. $22.50 

TRANSFORMER,   115V  60   eye,   sec,   1460VCT  290  MA# 

plus  bias  winding  736  V  33  MA    $10,00 

CHOKE,  5.5  Hy.  900  MA,  26  ohms,  1,5  KVA  test. $8,95 
SWINGING  CHOKE,  2,3/5,5  Hy,  850/100  MA,  6  KVA 

test $12.50 

POWER  TRANSFORMER,  pri.  120  or  240  V  60  eye,  sec. 
160  V,  600  V,  &  1500  VCT  @  200  MA,  6,3  @  10  A,  6.3 
<8  10  A,  S  V  @  S  A,  5  V  S  5  A. 

CHOKE,  1.72  Hy*  400  MA,  10  KV $3,75 

850  WATT  MODULATION  TRANSFORMER,  Chicago 
Xfmr  Co,,    FS-type  frame,   Pri*   10,000,  Sec.  3750  and 

7550  ohms   ...,,.., ..,. $32.00 

CHOKE,  2  Hy,  1.15  Amp.  5  KV  test $12.50 

CHOKE,  6  Hy,  .5  Amp.  3.5  KV. . . $4.50 

CHICAGO   FILAMENT  XFMR,  115V  60  eye,  sec.  5V  @ 

15 A,  5KV  AC   hipot *,.......,........  .$7-50 

MULTI-TAP  FILAMENT  xfmr,  pri.  210-240V  60  eye  in 
5V     steps,      see.     5/7.5/tO/llV      @     35A,     common 

FILAMENT  XFMR,    115V  or  220V  50/60  eye,   see.   5V 

@   20A  CT,  35kv   ins,,. * $12.00 

FILAMENT  XFMR,  117V  50/60  eye,  two  10V  13A  @ 
12.5KV,  one  10V  13A  @  7.9KV,  one  6.3V  1  A.. $11.00 

CAPACITOR   8MF  2KV,   Cornell-Dubilier,   with   brack- 

CAPACITOR  4MF  3KV,  Goodman,  with  brackets. $3,75 

Vm      w%      Kl      i      £      7701    S.  Normandie 
t       K       IX  a      Los   Angeles   44,   Calif. 

All    Orders    FOB    L.   A.      -     Phone    (213)    PL    1-0278 
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'TAI"    SILICON    7MMa*    DIOMS 

Factory  Toitod  Gt*j 

NEWEST   TYPE!    EOW    LEAKAGE 

D.C.    or    Baity.    Dmrmtm    M0% 


rma/plY 

Wto 

.07 


rma/plv 

70/ (Ml 

.14 


rmi/plv 
140/200 


rmi/ptv 

210/300 

.29 


it 


"TAB"  Tubes  Factory  Tested,  Impctd, 
Six  Month*  Guaranteed!  No  Rejects  I  Boxed! 

GOVT  &  MFGRS  SiirpliisI  New  &  Used 


rma/plv 
280/400 

.34 


rma/plv 
3S0/500 


rmt/plv 
420/000 
.51 


rmi/plv 
490/700 


rmt/plt 
5*0/800 


rmi/pl* 
030/000 


ritit    DlV 

700  io on 

1.01 


rmt/plf 
770/1 
1,50 


Low  Priced  T3G0  Silicon  Diodet 

Hated  40f  DTl/lS0rm*  03 OOMa  9100*0 

.25  amth:  30  far  57:    TOO  far  $20; 


Diode   order  $IQ  ihtpp+d  Pott  f\ 


ZENER  DIODES  150  to  400  ifW 
CASED  T024  Pckg  Within  20* 
V'llanjre  SI,  3  far  S2.  20  for  SIO, 
KIT  ZENZH  DIODES  up  to  400MW, 
SINGLE  a\  DOUBLE  ENDED  t 
far  SI;   12  for  $5;    rOQ  far  $36* 


SILICON     POWER     DIODE     STUDS* 

Operation   Up   ta    I25*C   Ci*o   Tamp. 


D.C, 

50Piv 

lOQPlv 

r  50  P  iv 

Amps 

35Rm» 

70Rme 

lOSRma 

2 

,23 

i'S^a 

.42 

3 

M 

-83 

U0 

6 

.70 

.S3 

1.15 

12 

85 

LIS 

1.35 

35 

1.8ft 

220 

2.05 

TO 

3.75 

4.50 

5.00 

240 

4.50 

5.40 

7.7* 

'O.C~~ 

"fiifpft 

"SdOPiv 

4"Q0pft 

Ampt 

UORma 

2iORmi 

■HORmi 

2 

.49 

.00 

.84 

S 

1.25 

1.50 

1.80 

0 

1.40 

1.65 

1.03 

12 

I.&8 

1.85 

2.07 

35 

3.25 

4.90 

B.I0 

70 

5*60 

B.BO 

Query 

240 

9.00 

§  uery 

1      Query 

OAl 
ilAJ 
OB  2 
OCS 

om 

OZ4 
IB3 
IL* 
IR4 


IT4 

ITS 

lit 

1L5    . 

l\t 

JC39A 

*C*0 

20*3 

SCSI 

1D21 


#  «  -  *   ^    > 


-   -  »-  - 


l.OO 

t/ll 
.79 
.99 

Z  |1 

5   II 

J*0 


6J7   -. 
6K7    .  , 
*L* 
*SH7    ■ 
6TB    .  - 
6V6CT 
6XS 
12AT6 
I2AT7 

turn  , 


,99 
.79 
.99 
.72 
.9fl 
.70 
.49 
-S9 
ft5 
.63 


S65t> 
$*,  TO 

5725 

>:.« 
5751 
S&14 

UN 


We  Swap  Tubes f      What  Do   U  Move? 


,64 

.55 

S.fl 

-6> 
.99 

10.00 

5-ee 

1-25 


1241  7 

124X7 

12417 

I2fl*7 

1 2  BE* 

12H* 

12J5 

1217 

I2KS 

I2SC7 


.  _ . 


69 
.75 

.90 

;  fi 

i  ft 

jm 

jm 

I    H 


2APS 

AHP14 
Jhl'l 
JSP  I 

scrj 

5CIM4 
SMI'l 
5*11*4 
S^Pl    - 

s*uri 


l.*0 

sea 

*9 

.90 

.75 

41 

1 .00 

-bO 

;  ii 

1350 


j.on 
5.00 

.UN. 


40W 


Send  25-  for  Catalog? 


2E22    

...    I.7S 

2E2* 

---    1*0 

1£Z5      ... 

.  .  ,    2.50 

2E26 

ISO 

2k25 

6.50 

2^3t 

Z/ll 

3X2 

2  SI 

3C2-I 

3,00 

J[>»    ..    . 

...  r*o 

3E29    .... 

5,90 

3QS       . 

¥ 

w  m  m          -  ft  Jt 

**SA      -    . 

.  -      9.50 

4-1254    .  . 

21.00 

t-2504  . 

33.00 

4X150 .4 

.       14.00 

4X250    .  . 

54,00 

4XSm>    . .  . 

37.00 

SR4 

loo 

ST* 

-  -  Z7*I 

51  4 

■  75 

12SO? 
125H7 
12SJ7 

12SK7 
12SL7 
:j-n- 
12SR7 

: :-  46 

25L6 


+60  S4QPI 

m»  5AQP7  ... 

M*  5API 

.75  SADP1 

54  54HP7 

,«•  swrj 

i.oa  sim  rr 

13S  5Bi,r2 

1.41  SDIIPZ 


20  00 

20.00 
500 


6.00 

O.0O 

25,00 

15.0O 

25  0* 


Wanted  304TL  Tubes 


25T 
257.5 
25Z4     ., 
J5Z5    - 
RkJ9 
30  L6 
7S 

83V     .. 
2000T   . 

4Xiso<; 


.     5.00 

.     .72 

.      .75 

AS 

2.50 

2/Sf 

81 

.  2.  II 

150.00 

12.00 


5CPIA 
5CFS    . 
5*:r7A 
5CPIIA 
-lt'l\ 
SHU  A 
SKPS    . 
SH»7A 
SUM  4 
5JPJ-4A 


.00 


5.00 
18.00 
18.00 

3.00 

voo 
3.oo 

6,00 


*Detmte  ?Q%  for  Battery  or  Capacitive 
Load  or  D.C,  Blocking! 
*Stud  mounted  on  Heat-sink 


LO   PRICED   S1UCON 

TUBE   REPLACEMENTS 

WITH    BUILT    IN    SURGE 

AND     SERIES     BALANCING 

PROTECTION 

TYPE  VRM8/PIV  AMPS  PRICE 
T8G6  5000/10400       0.3         SIS 

T5R4  190O/2800         0.5  57 


"TAft  FOR  TRANSISTORS  A   DIODES!' 
Full    Length    Lmad»    Factory    Tmmimd 

£  Guaranteed!  US  4.  Mfg. 

PNP  R[  Power  15  Amp,  T03 

4c  T036   Round  Pekf. 

2N441.  2N27T  tl.25*  4  far  14; 

2N442,  2N278  |3@.   2  f*r  B I 

2N443h   2N174   *4@.  2  for  $7; 

2N677  51  @,  12  far  510: 
2N677A  %Z@t  6  far  $10;  2NATTB  S3*, 
4  far  $10;  SN6T7C  $5  9:  PNP  2X123, 
2N107P  CK722  4  far  $1.  25  far  $51  NPTi 
2N292,  2N293.  PNP  2N223  #30®P  15  far 
$4,  100  far  122"  PNP  2N670/300^rW  #4041, 
20  for  $7;  PNP  2N671/1W  f60@.  10  far 
$5:  2N5S7.  2N508.  2N509  PNP  •!.»•. 
4  far  55. 
SIO  or  mare  ihlt  Item   POSTPAID   U.S.A. 


T25*C  SILICON  PNP  TRANSISTORS 
250  to  400  MW 

FULL   LENGTH   LEADS 
Fan tor y  Tetted  £   GTDt 

$5  to  $11 -SMALL -TOS  &  TO10  Pckg. 
Replaces  2N327A;  332,  3,  4,  5,  6,  7,  0; 
474,  5,  6f  7,  8,  9;  2N4B0,  541,  %  Z; 
2N935,  36,  37;  2N1034;  2N1131,  2;  1276, 
7,  8,  9.  "TAB"  SPECIAL  *69 @,  7  far  $4, 
20  far  $10. 

$10  or  more  this  item,  we  pay  P^P.fU.S.A. 


RND(T036). 
mki    kit    SOI 

Pinned     inn*' 


*Q  y 


Dlajnond       CT03) 

Pawar    Haat    ftlok 

fL25.    5    for    t5. 


GTDI  Po*6r.D!aiB»fla**Trajit4»tara 

Factory  Tattad 
■••1IFORD   In   U.S.A. 

UnlT.   npplrmnt 
2N155P   INl5<r  W234, 
SN15a\  2N30T.  IK554 
SPECIAL  T03GP   55#,   fO  far  $3 

40  flat  IU 

HO  tr  mar*  ihi*  item  wo  pur  P.P. /U.S. a. 

Kit  Gltst  Diadaa  afuiv.  1N34A  46T 
48,  01,  fa*  04*  #1.  103,  109,  14T.  20T, 
2oB,  £95,   12  for  »W  tOO  for  |7.5C+ 


, 


■R9  4X250B  moo  5IIP4 

S9  4-IOOA   .  33.00  5JP| 

J19  250TL         .         L8.00  5JP2 

.99  307A  ?#J  SJIM4 

.99  \R9Z    ...  5/iI  5I.PI 

2    81  3S8A S/ai  51.1-14 

.69  S50A J.OO  SI.P4 

+59  350B    1.00  SI.P7A 

6A*,T    .......  2/f!  6|4*  .    2  45  SHIN 

*AK$ 69  450TII     25,00  SSP7 


t    -    i    j 


Wonted  Test  Sets  and  Equipment 


6AL5 
6  A  05 
6AR6 
*AS7 
6AT6 

6H8 
bRE6 


.59 
.45 
.75 

2.B5 
.«S 
.70 
£0 
.59 

1.49 


4S0TL 

460     . . 
707B 
715C    . 
7  2MB 
725A 
S05     - 
807     . 
811      .  . 
6114 


24.00 

11.50 

1.25 

10.00 
1.50 

&50 
535 
1.10 


4^75- 


5Sr74 

jgi-* 

51  N 
5\P2t 
5*  PI 
7IIPI 
7BPI 

«ap  I  4 

7BP7 
7BP7A 


.10.00 

.    2.00 

.    I. OO 

J. 1,00 

lHiio 

25(H» 

h.OO 

6.0Q 

25.00 

t5  DO 
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iriS-2   Liberty  St.,    N.   Y.   6,    N. 


TERMS:    Mlri    Ortfar    13—23% 
vKh    order    FOB.    Hw    York 
Ta*     day    fusrantaa,     prla*    of 
mdio.    onty.    Dim*   10th 
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TWO     OOOA*!     and      FILAMENT 
XFMR     10     Kv    imltd    SPECIAL 


Tranilttar  Powar 
CONVERTER 

I2VDC    to    500VDC 
tip  to  2  00  MA 

100   Wattsj   Tap  at 
250VDC 

DB500  $33 

12V  DC    to    250  V  DC    up    to    I  SOMA 

Typo  CI225E  $30 


L*eem    Neville    Charger    Syttem* 
Seated  Silicon   Stud   Rectifier 

Finned  Stack,  Direct  Replacemmnt 

FOR  fi  or  12VDC  @  1G0A. 

Type  YJ9  $18 


"TAB"  BARGAINS 

New  Variacs/or  tqulv  0-135V/7.5A  515.30 
New  Yurlacs/or  equJv  0-I35Y/3  Amp  $10.65 
DC-MKTER  Dejnr  800  Mb/2^4"  S3®, 

DC   ^TTR    100Mn/2H"    .> $3@. 

FtF-MTO  GE/475  Ma  &  5  Amji  $4@,  2/$) 
IXVMKTER  Ono  Ma/4"  Rd*.  .$&€!,  2/$t 
HNOOPEItRCOPE  TUBE  2"...S5@.  2/S9 
MINI- FAN  6  or  12VAC/60  Cys  $2@,  3/*5 
Xmtttlng  Mieo's  .006  @  2500V.  5  for  $1.00 

-1x150    Ceramfc/LOTCTAL    2  for  $1.00 

RfiflA  Xfmr.  2.5V/10A/IGKV  lnsK.»$3,95 
Mlcroiwltrlt  ni/Rl'NC/30  Amp  49tf@t 

Tirbo  Clamps  Birtcher 5  for  $1.00 

.012  at  25Kv  CD  Condenser $4@, 

WE  Choke  4Hy/450Ma/27  Dhma  $4@. 
Lino  Filter  50Amp/250YAC. .  .$I0@. 
Lino    Filter    200 Amp/ 130 VAC.  -$t8@. 

Tlninlnif    Parallel    6"    Rulo 69#@. 

K81513R  Linear  Sawtooth  Pot.  .2  far  $1.00 
•■CTCM  Delay  Una  1  Microser'd  $1  @,  3/$2 
Variium   Tondsni  50Mmf(i/7rSKT.$3^. 


D.C+  Power  Supply  II5V/60  to  800 
Cys.  Output  330  e\  165  VDG  uo  to  150 
MA.  Cased  SPECIAL  S5- 


SELENIUM    F.  W.    BRIDGE    RECTIFIERS 


DC      (I8VAC 
AWP    ||4VDC 
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•a     l2 

c    20 

O     24 


$1.00 

f  .30 

2.15 

2.90 

4.15 

6.  in 

?,75 

12.85 

15. 00 

35VAC 

28VDC 

$1.30 

2.00 

3.00 

4.00 

8-00 

1215 

14.50 

24.60 

29.45 


72V  AC 
54VDC 


$3.85 

4,30 

6,25 

8.60 

18,75 

2G.30 
30,95 


I30VAC 
IO0VDC 


$5. 
8.15 
11.10 
1 3,4  5 
3L90 
41.60 
43.45 


Write  Far 
Rectifier  Catalog 


Send  25:  for  New  Catalog 


l'OTLUCK   SE^HCOKDT TTOR   KITS 
CKO  OPENS  OR   SHORTS) 
SIItlCON  STUD-DIODES  ASSTD. 

2  to  6  Amp  .*.*.,- *  *  +■*  »  ^a  far  a  I 

TRANSISTOJtS  T05  GKRMANIUM 

rm> ..etarii 

TRANSISTORS  TOS  GERMANIUM 

TRANSISTORS     SILICON     up     to 

400MW/PNP ,3  for  Si 

SILICON  DIODES  up  to  T50M*. ,  f»  far  H 
ZBNER  DIODES  up  ta  1*  Watta,  A  far  St 
SIO  or  mora  this  Ham,  wt  pay  P.FJU.8.A 
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*a7,  iff]  Winter  Sale 

,a«ty  »  "•"  V.  «V,»tyou  want,  I      on  ou,  cjWf  ,nd  inqU.« 

„  you  »»n  *  *••      used  M"'1""*"    Please  ad««ss 
"e"  "°U  d^P  *  *  """'Tecnnl^  Service  Dept- 


I.S-C *- 


Barker  &  Williamson 

5100  Transmitter. ,,,....,.,  .9199.00 

Clegg 

99'er  Six-Meter  Transceiver. .   109.00 

Collins 

KWS-1  Transmitter 950.00 

KWS-1  (RF  Unit  Only) 675.00 

75S-1  Receiver 425.00 

32S-1  Transmitter. 495,00 

32V-2  Transmitter 225.00 

Drake 

1-A  Receiver . 189.00 

2-B  Receiver , .,  239.00 

Eico 

720  Transmitter , 79.00 

730  Modulator .  . ,....,..     49.00 

Globe 

Chief  Deluxe  Transmitter. . . .     59-00 

Champ  350  Transmitter.  .....  279.00 

Champ  300  Transmitter, 219.00 

Champ  300A  Transmitter. ., ,   259,00 

King  500C  Transmitter 395.00 

Gonset 

Six-Meter  Linear  Amplifier. . .     79,00 

GR-212  Receiver.  .......*  *  » ,     89.00 

3275  Six-Meter  Converter.  .  . ,     39.00 
Hallicr  afters 

SX-H0  Receiver 99.00 

S-53 A  Receiver 49.00 

SX-99  Receiver 114,00 

S-120  Receiver 54.95 

SX-28  Receiver 79.00 

SX-62  Receiver 159.00 

SX-62A  Receiver 199.00 

HT-32  SSB  Exciter 399.00 

HT-33  Linear  Amplifier 299.00 

S-34  Transceiver    ......  +  * . . . .    210.00 

S-107  Receiver , 74.50 

SX-110  Receiver., 129.00 

SX-140  Receiver < ...     99.00 

Hammarlund 

HC-1Q  Converter.  , 89.00 

HQ-100  Receiver 139,00 

HQ-129X  Receiver 129.00 

HQ-170    Receiver 259.00 

Harvey-Wells 

T-90  Transmitter.  t, , ,     89.00 

Heath 

DX-20  Transmitter , . . . .     25.00 

DX-100  Transmitter 145.00 


Select  Your  New  Gear 

from  our  complete  1963 
464-page  value-packed 
catalog.  If  you  haven1!  a 
copy,  write  for  it  today. 


MT-1  Cheyenne  Mobile 

Transmitter , ,,     89.00 

Seneca  Six  and  Two-Meter 

Transmitter. ..._.....  f .. .   169.00 
Johnson  Viking 

"6N2M  Transmitter , ,     89.00 

Ranger  1 1  Transmitter   ,,,..,..    289.00 

Challenger  Transmitter 89.00 

Valiant  I  Transmitter. 299.00 

Knight 

R-55  Receiver.  .,.•..*, 49.00 

R-100  Receiver.  . 79,00 

C-11  Citizens  Band 

Transceiver . 19.00 

C-27  Citizens  Band 

Transceiver ...,,...,.     49.95 

T-60  Transmitter , 49,00 


T-50  Transmitter. , .     29.00 

"Span  Master"  Receiver,  * . . .     12.50 

Lincoln 

L-2000A  Citizens  Band 

Transceiver ,     39.00 

Multi-Elmac 

AF-67  Transmitter 99.00 

PMR-6  Receiver ,     59.00 

PMR-7  Receiver ...»•»..     99.00 

PMR-8  Receiver. , . 142.50 

National 

NC-190  Receiver 179.00 

NC-66  Receiver . , 32,50 

HRO-60  Receiver ,  369,00 

RWIE 

HF-10/20  Converter  {For  10, 

15  and  20  meters) 39.00 


"»l  11  )6sC"'dM  -»»e.  ».2Sc  Jif ""  «•'-*.•„, 

WSZ0*er*«   ^tp  input  tn  A     „??  *1*0  Sai/in..,  . . .         "*-w 


Jgi  -SS^lte*.  HuSe  tun       °W  ONL*  «9  9S 
"UK.  Reg. $4l9        _^"TA's.  92  lbs   ?i  "Orts  80-10 
Collin,  75S.t  SSB  ~        SaVe*»«JNoi  " 'eft.  T° 

=e»ver  w(th     I *SB  ReCe,Ver  P  W°NLy$269  « 

'last i      n  12  «ais.  Woi;;v?rv Famous  „,„.,  .         **•»'« 


body  ™°b;i?  *fclp.  Neiv 59- ,  1  J  NOVV  ONLY  S«a  « 

»0SVO,^!!  coax,  plu7g.  !b^gfaawh.    h_    ur««.Oo 


body  m7u"?  Whip.  New,.,,         '    NOVV  °NtVS4«  «. 
MSXOpini  COax-  Pluo   |Lf!ber9faa  whin  h.  9,0( 

SU587-  ^g.  $299.s:"te^ece/ve,  fta^  *M0  on  tnis 

-^  NOWONLv,Va$,! 

^^^jj^^^^^^^  "WLV  $tS9 

For  reconditioned  or  new  equipment, 

write  to  Ron  DeMarco,  W9NNR,  or  stop  in  and  meet 

John  Chass.  K9L0K;  Joe  Glzzi,  W9HLA;  Tasker  Day,  W9QBB;  Lou  Green,  K9WLB. 

In  Milwaukee:  Lowell  Warshawsky,  W9NGV;  Burt  Flschel,  W9V0B. 


ALLI 


100  N.  Western  Ave, 


D     RAD I O 

Chicago  80,  III. 
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BROADBANDED  TRANSMITTING 


TMC  MODELS 


TRC-5K 


.. 


TMCs  Model  TRC-20K  and  TRC-5K  are 
recent  additions  to  a  family  of  broadband 

RF  transformers  that  provide  coupling  of 
RF  energy  from  250  watts  average  to  40 
kw  peak  power  with  insertion  loss  of  less 
than    1    db,  and  VSWR  not  exceeding   2:1- 

Models  TRC5K  and  TRC-20K  provide 
efficient  impedance  match  over  the  fre- 
quency range  of  2  to  28  megacycles  be- 
tween 50  and  600  ohms  or  70  and  600 
ohms,  and  are  housed  in  fiberglass  rein- 
forced cases  for  operation  in  any  ambient 
environment  from  —50     C  to  +75     C. 

Spark  gaps  provide  protection  against 
static  electricity  on  the  antenna  as  well  as 
against  lightning  discharge.  These  units 
ore  provided  with  either  wall  or  pole 
mount  and  may  be  mounted  in  isolated 
places,  such  as  an  antenna  field,  since 
they  require  no  maintenance.  A  wide  vari- 
ety of  RF  fittings  can  be  provided  to  match 
any  standard  transmission  system. 


THE    TECHNICAL    MATERIEL    CORPORATION 


MAMARONECK,    NEW    VORK 

mnd  Subiidimritf 

OTTAWAXANADA  •  ALEXANDRIA.VIRGINIA  •  GARLAND/TEXAS  •  LA  MESA,CALIF0RNJA  •  P0MPAN0  BEACH, FLORIDA  •  LUZERN, SWITZERLAND 
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7"A//j*  SSB  /s  A/arc/  /o 

7»r  ri/f  amazing  national  nc-us 


SSB  handles  as  easily  as  AM  on  the  NC-155. 
National  designed  it  that  way,  For  example,  the  dial 
drive  ratio  is  60:1,  almost  twice  as  slow  as  on  an 
ordinary  receiver.  An  exceptional  product  detector 
and  clean  SSB  AGC  eliminate  distortion  diffi- 
culties. The  Ferrite-Filter  with  three-step  variable 
IF  selectivity  easily  separate  crowded  SSB 
signals.  Rock-solid  mechanical  (try  the  drop-test) 
and  electrical  stability  eliminate  constant  "touch- 
ing up".  The  NC-155  gives  you  this  ease  of  perform- 
ance on  all  bands  from  80  to  6  meters  ,  ,  ,  with 
double  conversion  and  Ijuv  sensitivity.  Compare 
the  tuning  ease  of  the  NC-155  with  receivers  costing 
hundreds  of  dollars  more  —  see  if  you  don't  agree 
that  it  more  than  holds  its  own  with  the  best  of 
them.  $199.95 


WRITE  FOR  FREE  COPY  OF  NEW 
NATIONAL  EQUIPMENT  GUIDE 

■  Complete  technical  details  and  fea- 
tures of  all  National  gear 

■  Tells  all  about  National's  exclusive 
One  Year  Guarantee 

■  Helps  you  choose  the  right  equip- 
ment for  your  needs 


A  Wholly  Owned  Subsidiary  of 
National  Company,  Inc. 

txporl.  Ad  Auriema  Inc.,  65  Braad  SL,  N.  Y.  C, 

Canada   Tn-Tet  Assoc.  Ltd,,  61  Sheppard  Ave,  W,, 
WtttowdJie,  Ontario 


NATIONAL  RADIO  COMPANY,  INC. 

37  Washington  Street    Melrose,  Massachusetts 


NC-105  —  Designed  specifically  for 
the  beginning  amateur.  Offers  such 
needed  features  as  general  coverage 
Q-Multipfier,  product  detector,  S- 
meterand  transformer  power  supply. 
Also  available  in  handsome  walnut 
cabinet  for  use  in  den  or  living  room 
as  a  second  receiver.  $1 19.95 


NC-140  —  New  double -conversion 
general  coverage  receiver  with 
National's  exclusive  Dial  Selector  for 
calibrated  foreign  broadcast  and 
amateur  bandspread.  Q-multiplier, 
RF  stage,  and  S-Meter.  More  impor- 
tant features  than  any  receiver  in  its 
price  class.  $189.95 


NC-190  —  First  general  coverage  re- 
ceiver to  offer  calibrated  foreign 
broadcast  as  well  as  amateur  band- 
spread!  Exclusive  Dial  Selector, 
double  conversion,  product  detector, 
and  SSB/CW  AGC.  60:1  dial  drive 
provides  amazing  tuning  ease  on  all 
signals.  $219.95 


